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T is faid that Prefaces to Books, . as well 
as their Title-Pages, are too often guil- 
.ty of promiſing mach more than ever 

che Readers can diſcover in them: But 
Mi this ſhall not be the Caſe here; for 

Y what I intend to advance in Favour of 

this Mort, ſhall be as ſimple as its Ti- 

de.” - 4 ſhall only ſay, That it were to be wiſhed, that the 
greateſt part of Thoſe, who have undertaken to inſtruct 

3 Public in the various Branches of the Practical Arts, 

| had been indued with Knowledge or Induſtry enough, to 

qu ualify them for the Management of their particular Pro- 
vinces with ſuch Addreſs, and to ſuch uſeful Purpoſe, as 
our Author. This is all. I need ſay, concerning Him or 
his Work; for it would be both vain and impertinent in 
me, to take up your Time with an Encomiun upon ei- 
ther; ſince the Authority of Caſimir Simienowicz has been 
formerly, and is ſtill, as it were Sacred amongſt Pyrobolifts. 
and Fire-W orkers; ; as is particul arly evident from His hav- 


LE „5 


1 


be TransLATOR' 4 Prey ACE. 


og been long ago tranſlated into the moſt noted of the 
European Languages; and from the joint Concurrence of 


CY 


the preſent. Tackdow in tale Yooters, by the common 


Suffeage of whom he is allowed to be the Father of Sound 
and latelligent Pyrobobrs. 
- My Deng therefore in this Preface is add to > give you 
a very brief Account of this Tranſlation; to which I ſhall 
annex a few Lines relating to the Hiſtory of Salperer, 
which I ſhall borrow from very good Authority ; and which 
I promiſe myſelf will be both New and Acceptable to moſt 
of Thoſe, who apply Themſelves to the Study and Pra- 
ctice of the Military Pyrotechnics. | 
This Tranſlation then was undertaken and compleated 
purely by the Encouragement of Colonel ARMSTRONG, 


the preſent Sarveyor-General of his MAJEST'Y's Ordnance, 
Who conſidering with Himſelf, That tho' our Language 
abounds in Learned Tracts on almoſt all the Subjects that 


arc traly Uſeful, It is ſtrangely defective in ſuch as might 
tend to the Pelervaribh of our Liberties, and the Honour 


of our Arms, amongſt our Neighbours ; the moſt Warlike 


Nations in the World! He concluded that by. naturaliz- 


ing the moſt celebrated Anthor in this Kind, a great Step 
would be taken towards recovering our Pyroboliſs and Fire- 
pine from the Lethargy they ſeem to have been 
in for many Years paſt; and towards exciting 
Tbem to an Emulation of their Glorious Anceſtors, 


who always endeavoured to be Foremoſt in all Mar- 


nal Knowledge. And fince the Genius of our Nation is 
fl equally inclined to War and to Peace, it is to be 
hoped, That our Mi Btary Artiſts will as readily improve | 
upon this Swranger, as our Civil Artiſts have upon innu- 


merable Foreigners in their Way. 


But it may be asked by Thoſe, who have heard that 
this Mort was originally written in Latin, why it was not 


rather tranſlated from that Language, than from the 


French? To give a ſhort Apſyer to this Query, 1 muſt 
tell 
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telt you, that it oould not be procured: in X 
will not appear ſtrange thar there ſhould be ch: a; Sani- 
ty of ir, in its Oviginad Tongue; if it be « — That 
our Author was of Poland, where the ur is im unixerſab 
Uſe, and where the Profeſſots of this Ant are very nume- 


rous, eſpecially in its Recxeatrve - Branches, Which are 
practiſed by the Poſes as a common Myſtery, or Trade; 
ſo that notwithſtanding there may be ſeveral FThouſands of 
this York extant in the Lats Tongue; they are particular- 


ly cloſered up by that Nation as an intaluable Treaſure. 
I I could have procu 
would doubtleſs have faved me a great deal of Trouble; 
for the French Tranſlation is now grown very obſcure and 
abſolete; and what contributes to make it almoſt Unins 
eligible in many Places, it is the moſt -Carelebly-printed 
Book I ever ſaw, fcarce a Page of it "—Y free . * 
Typographical Errors. Hl 
Under theſe Difadvantages I lak dured are ins this 
whole Tranſlation ; fo that if any Juaccuractes bees 
me, the Candid Reader. would forgive them, as ſoon as 


diſcovered, if He would but confider how eafily I may 


have been miſ-led into them, notwithſtanding all the Care 


1 may have taken to guard myſelf againſt them ;. and if 
at the fame Time He did but know what Pains 1 have 
really been at, to purge my Original of a vaſt Number of 


Erroneous Blemifhes of all Sorts, that the Whole might 
anſwer the Deſign of this Undertaking. . But I hope that 
all the Material Miſtakes 1 have fallen into, will be cor- 


reed in my Table of Errata, And here it may nat be 


Unſeaſonable to inform you, That the Qonfection and Pro- 


portions of the ſeveral Compoſitions have been compared 
by a Friend vith the Gorman Tragſlation; "for withont | 
ſome ſuch Help, it would have been next: to pate te to. 


have rectiſied what was amiſs in that Important Article. 
In a word, you have here the compleat Body: of my 


. in Ge: cleareſt and * — A Lam Na- 


ſter 


cured one of: the Original Capes, it 


9 9 0 
K 


e the Nitre came out of a yellow Colour. 


The TRANSLATOR'S P REFACE. 
ſter of, as much as poſſible diveſted of the tedious Circum- 
locution and Prolixity of the French, and expreſſed i in ſuch 
Terms of Art and Science as ſeem to be moſt in Uſe with . 


* preſent Learned. 


I ſhall now enter upon what I promiſe you wah * 


rence to SHalipeter; to the End, that you may be as well 


verſed in whatever relates to that wonderful Sal and Soul 
of Artillery, as it becomes a profeſſed Pyrobolift to be: And 
I am the more encouraged to it; becauſe the Latin Quo- 
tations, which are interſperſed in the Treatiſe I ſhall here 


abridge, muſt render the Reading of it imperfe& and 


unpleaſant to Thoſe who are not tolerable Maſters: of that 
Language. What follows then, is the Subſtance of a Pa- 
per in Biſhop Sprat's Hiſtory of the ROYAL SOCIETY, 
intitled The Hiſtory of Saltpeter by Mr. Henſha x. 

He ſays, That whether the Mitre of the Ancients 15 


e of the ſame Species with the Sal, which is commonly 


known by the Name of Salzpeter, is variouſly diſputed 
« by very Raiſe Authors : But by his Obſervations, and 
te by the Practice of Saltpeter- Men, and Refiners of Sah- 


te peter, He ſuſpects that the Confidence of thoſe who 


Hoof 


hold them to be different Salts, proceeds chiefly from 
< their being unacquainted with the Phenomena or Ap- 
0 Pearances of Faltpeter in the Making and Refining of 


„ it: And alſo to their comparing Double Refined Sali. 
“ peter (of which Gun-powder is made) with that De- 


ce ſcription of Mire and Afronitre, in Chap. X. of Book 
«© XXXI. of Pliny's Natural Hiſtory, where he tells us, 


© That Afronitre was almoſt of a Purple Colour ; and that 
<« the Ægyptian Nitre was brown, and gritty or ſtony ; ad- 


6 ding afterwards that there were Nararie from whence 
This, Mr. Hen- 
* ſhaw ſays, is ſufficient to have hinted to any one but 
« moderately verſed in the Modern Way of ordering Kali- 


« peter, that the Ancients were not at all skilled in Re- 
. * hining their Mere from the Earth and common Salt, 


25 . 
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ee. teat iS: uſually-mingled with: id; nor from tliat foul: yel- 
« low: Oil, which it ſeems did accompany their Me as 
cc it doth our : Sakpeter in great abundance; for Pliny 
0 rakes Notice of it when he mentions the removing of 
« Nitre-(after: it is grained) out of the Nitrarie; faying, 
Here alſa an Oil intervenes which is g0⁰ againſt the Stab 
. or Mange in Animals. This: greaſy Oil (which the 


&. Workniet were uſed to call the | Mother of- Saltpeter Y 


<, Mr» Henſbar takes to be the crude and unripe Part of 
* it; and ſays, that it doth by Nature ſo wonderfully 


< a= to every Part elſe of Peter (it may be, ordained 
4 for the Nutriment and Augmentation of it) that the 
<< Separation of it is the ſole Cauſe of the great Charge 


e and Labour that is required i in refining of Peter: For 
if this Separation is not effected, the Peter will be 32 
6 low or brown, or of ſome aches dark Colour“ 


He then quotes a Paſſage from Scahyger, Tick is allo | 


quceed: by our Author (namely) For we have frequently 


obſerved a kind of Lufire of a glimmering Purple in Salis- 
pretræ Terris; or in Salt Herrous Earths; whereas Caſimir” 
has it Salispetræ Cirris, or in the Siders of Haltpeter; but 
it is likely that they may both be in the right. He then 
ſays, That if a Saltpetrous Lirivium be boiled up to 


« A Conſiſtence without filtring it thro' Aſhes, or giving 


e the Salt leave to Chryſtalize, you may perhaps find 


98 ſomething not unlike the Mitre of the Ancients.” “. 


He then quotes this Paſſage from Pliny, © 7. here i is 4 
« Iitle Nitre found in ſome ſtorched Vales i Media, where it 
« is called Halmiragha: And a leſs quamity of a coarſer Sort 

«of its alſo found in Thrace / in the Land about Philippi, 
e where it is called Agrium. And then fays, that a Refiger of 


<« Haltpeter gave him an Account parallel to what Phny 
e aſſerts; by telling him, that near Sophia and Santa-Cruz, 


<« and in ſeveral other Places in Barbary, he . ſaw \Sabpe- 


« gen ſhoot out of the Surface of the Ground, as thick 


2344 86 


« and white as, Hoar-Froſt, on en barren and 1 deſart 
13 "£1.00 Lands; 


The 'FRANSLATOR's PREFACE. 
Lands; but that this does not happen till the begin- 
ning of the Rains in Auguſt or Seprember, and that it 
is the falling of the Rains which cauſes the 'Saltperer 
to ſhoot out in little Chryſtals; and that the People 
of the Countty take it up as clean as they can, and 
< ſell-it to Merchants: And that, by the Relation of an 
© Tadia Merchant, it is much after the lame manner that 
© the Inhabitants of Pegs in Eaft-India collect it and ſelf 
© it, ſaving that they refine it once before hay deliver 
© it to the Merchants. n 
| The next Remark he FEY out lo: Pliny, is ts: 2 
pere are Nitrous Waters in many Places, but which 
cannot be condenſed or grained by the Heat of the Sun. 
« The beſt is found in Macedonia, which they call Chalaſtri- 
cum, and is very pure and white, and nearly like Salt. 
There, is a Nitrous Lake, that has a $ pring or Fountain 


of freſh Water riſing up in the Middle of it: In this Lake 
they find Nitre about the Time of the Dog-Days ; ; when. 
© it begins to ſwim on the H urface, and ſo continues for nine 
Days; after which it ceaſes for nine Days; which being 
* expired, it floats again as before, and then ceaſes as be. 
fore. If during thoſe Days that the Nitre is generated 
there happen to fall any Showers of Rain, they cauſe the 
Nitre zo be ſalter than ordinary; but if any violent Winds 
* ariſe they ſpoil it, becauſe they make the W ater foul and 
muddy. There is a much greater Quantity of it made in 
Egypt, but it is not ſo good; for it is of a dark Colour, 
and gritty or flony, and made almoſt after the ſame Man- 
ner as common Salt; with only this Difference, that into 
e Salt-Pits they pour F tres} and mo Ni RESIN." Water 
« of the River Nile. 
Upon this, Mr. Henſhaw . « Je will be no bill. 
© culty to conjecture, how ſuch great Plenty of NM tre 
* ſhould be found in the Places above-mentioned, if 'we 
conſider that Lakes are the Receptacles of Land-Floods, 
and that great Rains might eaſily bring it to the Lake 


© in 


The TRANSLATOR's PREPACEK | 
e in Macedoma from the higher Parts in the Country 
<« about it. And for the River Vile (he ſays) there 
muſt needs be-leſs Scruple concerning it, if we call to 
4 mind that once in a Year it ſweeps with an impetuous 
e Overflow the burnt and barren Deſarts of Africa under 
e the Torrid Zone; where, by the Relation of Travel- 
«. lers, thoſe Sands are viſibly full of Nizre; and thoſe 
few Springs and Wells that are found there, are for that 
«< Reaſon ſo bitter, that the Moors and their Camels are 
< forced to make: a hard Shift with them in their long 
„ Journeys. 
0: Falle ſays, the 1 good Rock Peter out of thoſe Ki- 
« rie which are uſually found hanging in arched Cellars 
< and Vauſts. And here it may not be improper to re- 
mark that the: Word Hiria ſignifies an Ieicle, or any thing 
like it; whereas Scaliger expreſſes himſelf n reference 
to this Matter by the Word $iria, which in this Caſe pro- 
perly ſignifies a Furrow as I have rendered it in the firſt 
Chapter of the Second Book: But I ſuppoſe it is found both 
in Hiriæ and in Hriæ. However this be, I ſhall not 
waſte your Time with! ſaying oy T * farther concern- 
ing it. 
Bur to ſteer more directly upon our preſent Sabject, 
Sallpeter ; Mr. Henſbaw ſays, © It is likely that the Air 
is every where full of a Volatile Kind of Mitre, and that 
Lime and Plaſter do ſtrongly attract it, but Dew and 
Rain convey much of it to the Earth; and that the 
6 Clouds ſeem to be ſpread out before the Face of the 
e Sun, either to imbibe ſome: Part of his Influence, or 
to have a Salt generated in them to advance the Ferti> 
“e liry of the Earth; and he thinks they return not\with- 
cout a Bleſſing, in that he has more than once extracted 
Saltpeter out of Rain and Dew; but in the greater 
Plenty from the latter; and that even when it is ex- 
tracted from Dew, it is accompanied with a greaſy pur- 
2 * ple Oil in "great abundance; and Ow that upon Tryal 
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The TRANSLATOR s PREFACE. 
he found, that moſt ſtanding Waters, and even. deep 
Wells, have ſome ſmall quantity of Halipeter in them; 


and aſſures us, that he alſo found ſome in the Fallows 


and in the Earth which Moles caſt up in the Spring. 
He then continues, That tho the Air and Water a- 
bound with it in ſome degree, yet that it is not there 


to be had in any Proportion anſwerable to the Charge 


in getting it: And that tho' the Earth muſt neceſſa- 


rily bave great Quantities generated in or infuſed into 
cc 


it, yet that in theſe Temperate Climates of Europe, it 
is no ſooner dilated or diſſolved by Rain-Water, or the 


Moiſture of the Earth, but it is immediately applied to 
e the Production or Nutriment of ſome Plant, Inſect, 


Stone or Mineral, ſo that the Artiſt will and as little 
of it in the Earth to ſerve his Turn, as he could in 
the Air or in the Water. 


He ſays therefore (in which he exactly concurs wils 


our Author ) © That the only Places where it is to be 


cc 


cc 


cc 


cc 


& aer ſo that the Sun be excluded: But if the Earth be 


found in any Plenty in theſe Northern Countries, are 


Stables, Pigeon-Houſes, Cellars, Barns, Ware-Houſes, 


and generally ſpeaking in any Place which is cordied 
from the Rain, which would diſſolve it, and make it 


vegetate, as alſo from the Sun which Pane it, and 


cauſes. it to be exhaled into the Air. In . he 


ſays, that he was aſſured by an experienced Workman, 
that no Place yields Peter in ſuch abundance as the 
Earth in Churches, were it not an Impiety to diſturb 
the Aſhes of our Anceſtors in that Sacred Depoſitory; 
and in this he agrees perfectly with what our Author 


ſays concerning the Deſarts of Podolia, in Ay II. of 
Book II. 


< But even in this Caſe the Earth muſt * of good 
Mold, and the better the Mold is, the more Peter is 
produced; for in clayiſh or ſandy Earth, little or none 
* is found: And the freer Ingreſs the Air has the bet- 


ce in 
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e jn itſelf never ſo good, if it be removed and laid upon 


a Brick or Boarded Floor, it will not be ſo rich in Pe- 
ter, as if it had free Communication with the Exhala- 
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< tempered with Urine (as was uſual before we were ſup- 
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© have a Tradition) and it very well deſerves a farther 


Inquiry. 
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tions of the lower Parts of the Earth. 
In any Place qualified as is above premiſes ( he ſays) 


you cannot miſs of good Store of Peter, if it has not 


been drawn out in ſome Years before, which you will 
cc 


quickly find after you have digged the firſt Spade-full 


of Earth, by laying a little of it on the End of your 
Tongue, and if it taſtes a little Bitter, you may aſſure 


yourſelf of good Store of Mineral (as they uſed former- 


& ly to call Salipeter) If the Ground be good, it 
< continues Rich to fix or eight Foot deep, and ſome- 


times but not often to Ten. 


After the Saltpeter is extracted, if the Farch be laid 
Wet in the ſame Place again, it will be twenty Years 
ere any conſiderable Quantity grow there of it; but if 


the Earth be well dried, it will come in Twelve or 
Fourteen: And if the dried Earth be mixed with Store 
of Pigeon's Dung, and mellow Horſe Dung, and then 


plied with Peter from India) it will be fit to dig up in 
five or ſix Years. If Water be caſt upon Ground 


which is fit to dig for Peter, it will only fink the Mi- 


cc 


neral deeper into the Earth; but he that ſhall throw 
Soap-ſuds on it will deſtroy the Peter (as the Workmen 


He concludes, © That the Generality of Authese are 
of Opinion that SFaltipeter and the Way of drawing it 
out of the Earth, is a Modern Invention; but whether 
it was originally owing to Chance, or to the Sagacity 
of ſome great Wit, is as 1 as the Time it was 
diſcovered. But (he ſays) it ſeems to have many Vears 


preceded the Invention of Gun-pouder, which by the 


Germans is aſcribed to Conſtantine Autluzer, or Berthold 
D e Schwerts, 
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1 be TRANSLATOR? s PREFACE. 
Schwerte, a Monk of Friburgb; which in all Probabi- 


lity was not long diſcovered when the Inventor (as PA” 


Hare Virgdl tells us) taught the Uſe of Guns to the 
Venetians at the Battle of Foſſa Claudia, when they ob- 


tained that notable Victory over the Genocſe, Anno 


1380. For there is mention made both of Saltperer 
and Aqua Fortis in the Writings of Geber, a Spaniſh 
Moor, and an Alchymiſt; but at what time he lived is 
unknown; tho' it is certain he lived ſome Hundreds of 
Years before Raimund Lully, who about the Year 
1333 publiſhed ſome of his Books, where he treats of 


Salipeter and Aqua Fortis, In fine, Mr. Henſhaw ſays, 
it is no ill Conjecture of Maierus, That the foreſaid 


Monk being a skilful Achymiſt, had a Deſign to draw 
a higher Spitit from Peter than the common Aqua For- 


tis, and that he might the better open the Body of 
Saltpeter, he ground it with Suphur and Charcoal, by 


which Compoſure he ſoon becache the Inventor of Gun- 
E 


peter; and I hope that what I have here tranſcribed, will 


Thus far Mr. Henſhaw concerning the Hiſtory of Salts 


prove acceptable to the curious Pyroboliſt, eſpecially if he 
never met with it before; and if he has, I doubt not but 
he will be of Opinion, that I have not done amiſs in pre- 


ſenting it to the Peruſal of many, who perhaps might 


never otherwiſe have ſeen it; or at leaſt I flatter myſelf 
every one will acknowledge, that this, curious Piece could 


never have been as it were revived upon a more proper 


Occaſion than the Preſent ; fince it may ſerve to clear up 
ſome Things, and confirm ho which are to be found 
in the following Wort; which it will not only do, but alſo 


compleat what Caſimir 5 attempted upon this Sabfect. 
As for Mr. Henſhaw's Manner of Making and Refining 


of Saliperer, I ſhall only ſay, that it is in the main the 
ſame with what you will find in this Treatiſe with refe- 


rence to to that Matter. 


Thus 
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The TRANSLATOR's PREFACE. 

Thus we ſee that what is almoſt univerſally held to be 
the very Baſis and Generation of Nutriment, has by the 
reſtleſs and prying Curioſity of Mankind been perverted in- 
to the moſt fatal Inſtrument of Death and Deſtruction that 
has eveĩ been diſcovered. 

To conclude; you will obſerve, in peruſing this Wark 
That our Aber propoſed to publiſh a Second Part of it, 
to ſupply what is wanting in this; but it ſeems, that either 
the Shortneſs of his Days, or the Multiplicity of his Bu- 
ſineſs yould not permit him to effect it: Wherefore I am to 
acquaint you, that what our Author has promiſed only, will 
be amply ſupplied by a GxxTLEMAN, in every Reſpe& 
qualified for ſo Great and Uſeful an Underzaking ; and that 
you may ſoon expect ſuch a Continuation of this Subject, 
as will (allowing for the many Improvements reſulting 
from the Experience of the laſt ars) more than anſwer 
all the Views of our Author with reference to the Greas 
Art diſcuſſed in the following Sheets. 


T 


Peas 4% : 4 fe 7. = , ; 
38 ” 3 
N = La 


n. es N © ke - 4 
CG Se a Wt SO OED ODS ATE <2 NO SE Lan, 
22 ͤͤ AF -3 Sgpt 7 . OD RE ET IO” ARS WI" AR 
*; _ # [ 9 n n 3 8 


- 
« «© 2 
: — a 8 
8 * P 
- - 
* 1 
* - 
* * CY - 
py - 
* -” 
- 
8 
« - 
_— 
> * 
— 0 
* 
” — * = 
* * 
- 2 
= 
— . - 
* 
— 
- 
* #1 
* 
* * . 
* ” * - 
— 
* — 
2 — 
* = -- 
- 
— 

* * 


„ 2 42 295 Sr £ —_—— TH 
E 
/ SCART SD 
i ee LIFE 4; * 


1 


a 
7 : 265 
* * . SR SS pgs 

1 8 X 


« < XZ „ 72 . 7 = 8 As 8 C bn q- 25 De * 1 + 
. + 5. c TEN 272 8 8 8 PE: 3 2 3 3 = F — 
: . < © Eo $2 42 is Fs v wr ab _— 1 4 vp. 2 — 8 "I S , 7 2 1 Cre — 8 ä . 1 a8 
r N . r . 1 1 N Aa Ea r 1 * Deer ted <=» Pi ES - - F n 2 + = * 

2 PH C 2 mA * 1 ate * A4 „ — ; i A A 4 „ A ms 4 = 
Cer net od vr / , RT CS . e W 
3 3 2 RY * Xe 2 1 * 5 PS * * * # — N bo 1 Lows. CE * hr, r * 3 22 8 2 » . 1 2 * _ El 
Cre es 4 of TONES, . _ by N Ro WH \ pre 2 23 gy 2 „55770 rs BS IS en ys, — w* 2 * Poe 7 I 5 TIT * * 


wy E 2 5 c 7A 
4 Cy” * . n 4. CHEE bs £1 3 
; — MU IEA CE WOE rn 97; ob CET YT oa SB ne IE OE tg, Fes PRA POT ⁊ ͤ v ĩ L 
8 £ S SC AA ID ERS o : * 
= 5 { . 7 


7 
5 8 * & «I 22 1 < Ct oO” „ 
* £ a i 3 an 2 xX of bw ” 2 wa, Fo 3 „ * 8 
1 ” 2 FCC e r * 2 2, VB 39% p Ty FA oe LESS b, WF od Figs PE Yrs , 
3 n IR | JJ) ⅛¹ . d tt SO 2-2 ang ogg: CREE AN coc root rm "DIP 8 
9 . 2 OE Sas Re CR bs 5 5 Fre FFT ß EC oo * 2 2 1 „ TCC 1 
3 : PE es, eee En nas Ke LR SE RES. 9 * FT 4 75 ta RT d Ss ver Syn 4 ERIE TIE. Ont res hog eee DNA 8 EE Ye 21 
8 . ol 0 < Ws 7 * 27 N 8 : ww £ . Ny 8 Y 24 2 e 7 * N Ip, -% FX * N ot OT EL £ FRY * r 
F | : 8 F3ß)3n3 ³˙ . EE ryaby LY Wy Ei EE ͤ 5 BE Rays at oe Ig JJ ⁵ U NS een Rees ., ͤ a be: IN r 5 FEES) rs 
. 5 1 S F n I r rt 7 \ abs * r Mes + 1 n . 3 * = 7 0 
55 3 . i 5 r v5 Mori Et SHS n r r 2 2 ns CES n . 3 . n 5 . * : 
. F + = — 88 * — — "T5 ERIE In - LY oP NG. 25 . a 4 N 9 5 F — * 
. WER B.-L Or 7 2 — — 5 "KT r * 4-7 LCA „ Tes . — P E R 4 * * N 2 
3 * > J 2 n . 2 1 r : 1 . _ * e : * a 
7 2 1 E : * a ” * THT 8 9 — : * 
* 9 a * * C Ms * 
, * ” * Y by 


= >; 
may EE gs Os SR 
— > » M4 


Fi 
Wizz 
les 
$ * 
2 
1 
5 Yet 
£1 235 
6h 
3 
Ft 
, 
85 N. 
5 
wel oh 
a 
8 


Gs L bk 


a cafe 1 the Calibre Scale, 


Chap. II. The Geometrical Conftrnttion of the Calibre dam. 
Gp. III. The Mechanical ConfiruSion of the Calibre gell. | 
* Aan eaſy Method of Confli ting the Ctitibre Seal. at 


Chap. Iv. A Method to find and tranſpoſe, or ſet off the Diameters of 
| Bullets upon tte Calibre Scale, hoſt Weights are Ie 9 than I n the 
Diameter of a Bullet of x Pound being firſt given. 17 


Diamiter of another Bullet weighing. ſevera Pounds. 


18 


Chap. VI. 4 Method te mn the Sar of aff ores of Bt, whether in 
Cubical Inches, or any other known Meaſure.” 1 NP 


Chap. VII. A Method to find by Numbers the 8 of o Billef 


of 4 
anknown Bigneſs by the CE 95 4 Bullet of one Pound made of” the 
_ fame Metal. 40 


Chap. VIII ir Med ev anne v Truth of Beating of the C 


bes, or how to find by the Weight an Waghttudt of any Wetallic Bally 
the Weight and Magnitude of another. Moteover bons ro 


meters if Billlets made 125 e forts v3 Metals and Mine merals 


8 


d . Chap. 


Page 2 


Chap. V. 4 Method to find the Diameter of o Ballet of oi Phi by the 


Scale, and of its particular Uſe in Pyrotechnics. - ay | 
Chays IN. Of cher Mittal Ratio of Meruli and Minerals erties ein: uy 


ſi of the Dia: | 
the Calibre Scales. r 


The ConTENTSs. . 


Chap. X. Of Weights ; their Difference and C * or Equality 
fo one another. Tags 31 
Chap. XI. 07 Weighing Inſtruments. | IE 45 


_ XII. The Ancient and Modern Liquid and Dry Meaſures carefully 
d to the Weights — 52 


Chap. * Of * et or the Menſuration of Space. | 3 


BUOUUKk I1@ | ; 
Concerning the Things which are commonly nk in Prrotech 
nics, or Artificial Fireworks. 


Chap. I. Of the Origin f Saltpeter ; its Ne ature and Operations. I 3 
EY Chap. II. The Method of preparing Saltpeter from 4 Salnitrous Earth. go 


Chap I. How to clarify or refine Saltpeter. | om, 94 
Chap. IV. How to reduce Saltpeter 70 2 Flower. 1 95 
Chap. V. 7. he manner of preparing 8 with the Flower of yer 
bbi 
Chap. VI. How to prepare We or Pulyis Fulminans, | Ht 96 
Chap. VII How 0 prove the Goodneſs of Salrpeter. e 97 
Chap. VIII The true Method of purifying Saltpeter, and 4 of ſeparating 
po it all noxious and ſuperfluous Matter; ſuch as common Salt, Vi- 
triol, Allum, and all groſs and viſcous Humours. 98 
Chap. IX. How fo purifie common Sulphur. 98 Fo i ibid, 
Chap. X. How to reduce Saltpeter to an Oil. e OED 5 99 
Chap. XI. How to prepare Oil of Sulphur. Ix NEED 100 
Chap, XII. The Method of i 4 Mixture ne Oil of Sulu with 
Oil Saltpeter. 1 101 
Chap. XIII. How 70 e e or small-Coal for the 9 of Gun 
powder, and for « other Uſes in Pyrotechnics, ibid. 
| Chap. XIV. How to prepare Pulvis Pyrius, or Gun-powder, Een x 
: Chap. XV. How to make Gun-powder 4 ſeveral C.. 5 106 


Chap. 


4 


The ConTanrs 


Chap. XVI. 07 Silent Powder: 75 1 Page: 107 
Chap. XVII. How.to prove the Goodneſs of Gun-powder | =" 


Chap. XVIII. How fo  fortifie weakened Powder, _ fo Ry that which 
is damaged in its firſt Viguur. „ 


Chap. XIX. Of Buildings and Magazines for the preſervitg' of Gun- 
powder, together with ſeveral Obſervations on the frowing, - and keeping 
it ſecure from Fire, Moiſture, &c. to the end that it may remain entire, 


and in the full Poſſeſſion ef its firſt Vigour, . 0 mr. 111 


: Chap, XX. of the Properties and particular Offices of ork I ngredient a 
concerned in the Compoſition and Preparation of Gun-powder. | 116 


1 XXI. Of Aurum Fulminans or Saffron of Gold — talen from 


the Royal Chymiſtry of Oſvaldus Crollius. 5 ID 
Chap. XXII. Of the Preparation of Flowers of Benjamin. . 4 | 120 
Chap. XXII. How to prepare Caraphire. FF 
Chap. XXIV. Of Water of Sal Armoniac. „ 123 
Chap. XXV. Of a certain Artificial Water, which 1 upon the + Pole 8 

of the Hand without doing any Hurt. - ibid, 
| Chap. XXVI. How to prepare the common Sort of Match. ibid. 


Chap. XXVII. How to prepare Match or Fire Rope. which will neither | 
ſmoke nor yield any ungrateful Scent, _ 124 


| Chap. XXVII. The Bau- of preparing Pyrotechnic Sponges, I 


Chap. XXIX. How to prepare ſeveral arts of Qu Quick k Match for A Artificial 
Fireworks. ibid. 


Chap. XXX. How to prepare Lutum $apicniiz or Late. 126 


5 Chap. XXXI. Same Excellent and Approved Medicines Jar Antidotes a- 

 gainſi Burns by — Sul Phur, Hot et Melted Lead, &ec. 
127 

Chap. XXXII. Of a certain new Invention PR toi Gun-powder, 


2M |  Saltpeter, Sulphur and Charcoal; together with a Searce, aud ſeveral | 
| | er Things * 15 in the Nn f thoſe e % 


The ConTa3Nas. 


— — 
e : 4 


OO ROCKETS. 

Chap: I. C/ ſmall and middling Rochet: Moulds, Page 131 
Chap. II. Of great Rocket-Moulds. 133 
cul III. Of /zveral In Infruments for Making, Cinaking and Driving all 
Sorts of 1 Rockets. 138 

Chap. IV. How to mix the - Ingredients, and prepare Compolitiogs far all 
Sorts of Rockets. 145 
Chap. V. Of the Bori ng of Rockets, and Fore Inſtruments proper for 
that Work. 141 
Chap. VI. Of Sky-Rockets that mount up with their Sticks. | 155 
Chap VII. Of Sky-Rockets that mount up without Sticks. 161 
| Chap. VIE. Of Water-Rockets, or r ſuch as Burn and voin upon the * 
ber. 162 
Chap. IX, Of Rockets that run upon Lines or Ropes. 164 


Chap. X. Of the ſeveral Defects of Rockets. How to eval dies Tage- 
ther with what ought be * in the right Conſtruction of them. 166 


——_—— 


4 W N 0 "IJ 5 1 3 0 5 os * 5 R * ” * * : — 3B; 55 (yt "wh a 2 = . 
p » Ws * i 0 4 


BOOK IV. PART 'S 
of RECREATIVE IRE GLOBES or BALLS 


Chap. I, Of Aquatic Globes, or fuch as Burn 5 yin upon the Water. 


CarallaryT, Of Qderiferous, an Ber fumed Wator-Balls 15817 
Corol. II. Of the Compoſitions for Water-Globes or Balls, which 1 as 
* well upon the Water as init. 182 


Corol. III. Of the Due and Proper Weight of each Water-Globe. 186 


Chap. II. Of Recreative Globes that * and hound upon Horizontal 
Planes. | = js 193 


Mi 


6: 


| Chap. I I. of Hand-Grenado' 3 
Corol. How to Throw or Deliver Hand-Grenado' rr 
Chap. II. Of Bombs and Grenado' s that are . gear fro; 


Chap. IV. Of Grenado' s that are ſhot from large Cannon. 
Chap. V. Of Fire-Balls, which the Latins call Globi Incendiarii, or 


Corol. I. Of the ſeveral Shapes that may be gives to the Pyro 


N Corol. IL. Of Grace) Sorts of Prrocechaic Pers: or Crnghets wn 


The Cor EN 


Chap. UI. Of Recreative Aerial Globes 155 are projette, 4 f W dd: 
© rar-Piece. "7 Page' 295 


4 Corol. I. Of Shining or en fach as are — 2 at Bon- 


fires, which the Germans call Lichtkugel,  - - 200 


Corol. II. Of Pyrotechnic Stars and Sparks, called by the Germans Stern- 


veuer and Veuerputzen. 201 


Corol. III. of the moſt certain Method for Projefting Recrbirive Globes 


fun a Mortar: Of the Quantity of Powder wy far 1 . 4 


And of the Chambers to receive it. 8 5 -202 
. Corol. IV. Of Recreative Perards or Crackers, 30158 K as -207 


"PART U of BOOK W. 


Which treats of Fire-Globes; or. Balls prepared hr * 1 


1 Ups. PANS Eos Het 
ary /ſe 


Chap. 11. of Grenado's that are EPS called Bund. ; 


Init, the Italians Palle di Fuoco, the Germans Ernſt and Fewer, Ku- 
gelen, the French Boulet a Fs, the "OMe ee 1 8 and the 
_ Poles Ogniſte Kule. | | * 5 


Proj̃ectiles; which of them are the: beſt adapted to receive the. pr of 4 5 


munica tels. 257 


for various Military Uſes. : 270 


Cotol. III. Of the ſeveral Sorts of u A and Ligatures of 


Fire-Balls, and the Terms ſutable to each N __ ma 


, 4 
- N z 
1 „ 


2 of a W Force, ans; to retain their * * it is once cm- 


The Co NT E NT 6. 
Chap. VL Of a Wooden Ball filled with Hand-Grenado's, or @ Thay- 


dering Ball. "By Page 272 
Chap VI, -- dle or Ball neten rel au. e eee 
_ Chap. VIII. Of Fire-Rain. „ 
n e. 
Chap. 1 Of. Smoke Balls, which the Germans 7 Damp! and Blead | 
Kugelen. 1 ee 
a XI. Of Poiſoned Balls, 5 n 288 | 


Chap. XII. Of Stink-Balls. 296 
Chap. 2 XIII. Ofa a Ball, 20bich Fire-Workers call a Death's-Head. 299 


Chap. XIV. Of a Ball OY called the Pyrobolif it's valet or Atten- 
dant. 9 Wy ibid. 


Chap. XV. 07 the Pyrotechnic Manipulus or Bundle. - 300 | 


Chap. XVI. Of certain Pyrotechnic Balls which may be ee hid, 


and fo ordered as to perform 3 at certain Prefixed Periods of 
- EE 301 


Chap. XVII. C Red-hot Balls. 3ꝗͤ3 


Chap. XVIII. Of Pyro otechnle Hail, by which are meant Caſe Shot, or 
| Cartouch Shot, — Shot and Grape Shot. 306 


eber XIX. Of Poco Sorts #5 Chain and Bar-Shot, Sc. 


% 


— 0 . " s - 
8 — — * a . I OY Sad... thc. I" _— i Mo. mn — at. 8 . TR" 1 


BOOK v. 


8 Which treats of feveral Warlike Machines ford ahi -. 
7 able, Bodies of Fire, and other Pyrotechnic Ari, as well 
" 2 ar as Recreation 3ꝗ09 


* PART I 


Which treats of Recreative Machines, Maſſes. or Bod ies 
5  Bx# and. Projettale, and Arm Arificia 8 . 


meal, | 
Chap L Of Artificial Shields and Bucklers. wy ng 
| Chap. II. Of Fire-Cutlaſſes. © | 317 


Chap. 


n 


4 


The ConTeNTsS 


Chap. III. Of an Artificial Hanger or Dagger, 

Chap. IV. Of Artificial Swords. had. 
Chap. V. Of Fire-Poles or Rods. 3 a 0 
Chap. vl. Of Fire-Wheels. "7 2 
Chap. VIL Of Artificial Clubs or Maces. 322 
Chap. vm. Of the Fire-Staff or Stick. 1323 
Chap. IX. of the Fire-Cup. | . 4 
Chap. X. of Artificial Caſes or Tubes 32 5 


Chap. XI. Of ſeveral Recreative Pyrotechnical Wal and Engines, 
campaſed of Rockets, Crackers, Globes, Wheels, Bucklers, Clubs, 


| Symerars, Swords, Poles, Staves, Totes -Cannns: ent | 
Artificial Fires 333 


Of the Thematiſm, Decorum, or Greeefulep which i is to be oferved i 8 


the Ordering of our Recreative Pyrotechnical Machines. 334 


Of the Oeconomy, or Diſtribution of Artificial Works, in Recreative | 
Machines, and of HOON. other T. * relating to the eme Subject. 373 
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PART II. of BOOK 81 


Which Treats of &. exious or ws Few, JH 
5 Fixed, or Projetdile. [4 | 


Chap. I. oft Fire Olla, . Pits of all Sorts, Pome nad, Bottles, ; 


Chap. II. py Fi cen. and Garlands, hich the zermans call Pech, 
and Sturm Krantzen. [4-1 385 
Chap. III. OF Fire-Hoops or Artificial erben 387 
Chap. IV. Of Artificial Cylinders. 389 

; Chap. V. Of Fire-Sacks. 392 

Chap. VI. Of Artificial Tuns and Barrels. e oe 

Chap. VII. of Pyrotechnic Flambeaus T orches e 
Chap. VIII. Of Fire-Arrows or Darts, | 398 

Chap. IX. Of Fire-Lances or Pikes. 401 
Chap. X. Of Military Fire-Caſes. 03 


E AR ATA e 8809 1 
P'. 10 Line 27, for which will cut read which muſt cut. p. 12 l. 22, for leaſt read leſt. p. 16 7 
I. 20, for Fig. 8. read Fig. 6. p. 17 l. 24, for Cube 31 read Cube of 31. p. 23, 4 lines from 
the Bottom, for Vent read Windage. p. 24 l. 1. read the ſame, p. 38 1. 8, for Quality read 
Equality. p. 50 l. 28, for Rhomboides read Rhombus. p. 58 l. 8, for 52 Pounds read 72 Pounds, 
Ibid, I, 29, for MODUS read MODIUS. p. 61 I. 24, for & read 5. p. 65 |. 10, for Corphinus read 
Cophinus. p. 74 J. 24, for Cochlearii read Cochlearia. p. 8 1 l. 7 from the Bottom, dele that is, a 
Day's Journey and Form of a Field, p. 84. I. 8 from the Bottom, for Hertrurian Field read Tuſ- = 
cany. K 90 |. 24, for lay read lye. p. 96 l. 7, for Stapula read Spatula. p. 98 1. 6, for of common 1 
Salt of Verdigreaſe read of common Salt; 1 Pound of Verdigreaſe. p. 104 J. 9 from the Bot- 1 
tom, for 1 ſhall ſilently read J cannot ſilently. p. 121 l. 8, for White: Wine Vinegar read Spirit = 
of White-Wine Vinegar, p. 126 l. 7, for burn them to that degree that they may read burnt to 
that degree that it may. p. 1381.20, for read 5, p. 141 in the Margin, for 39 read 38. p. 160 
I. ult. for Product read Sum. p. 190 |. 18, for 5 read 3. p. 2561, 12, for Poliocretica read Po- 
liorcetic@n. p. 2621, 19, for to read by. p. 268 |. 20, for alternaly read alternately, p. 292 l. 30, 
for Tin read Pewter. p. 297 |. 10, for rotton read rotten, p. 354 |. 29, for which were Games 
inſtituted by the Emperor Gallienus to be kept every ten Years, read which were celebrated by 
the Emperor Gallienus after a very extraordinary Manner. p. 363 l. 17, for his read this. p. 398 
I. 23, fir where read were, #3 „„ IL 
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 OMISSIONS. and MISTAKES in the PLATES. 
In Plate D, Fig. 17, there is a W wanting at the Angle over-againſt the outward Entrance of 
the Ichnographic Figure. In Plate G, there is a P wanting over-againſt E in Fig. 48. In Plate 
H there are two 75, the lowermoſt of which ſhould be 76. e e 


DIRECTIONS 7 te BOOK BINDER 


A Page. Plate. Page. 
A \ Facing { 32 M Facing { 246 
B | Facing | 44 N] Facing | 272 
C | Facing | 114 O | Facing | 318 

D | Facing | 134 P] Facing | 330 
E | Facing | 142 Q | Facing | 37 
F >Facing< 154 | R >Facings F 
G | Facing | 160 . 8 | Facing | Ibid. 
H | Facing | 166 T | Facing | Ibid. 

_ I | Facing | 198 U | Facing | Ibid. 
K | Facing | 198 W | Facing | 384 
L JU Facing C230 XJ Facing 404 
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recited, than. A Dy Inftrument or. kind 
rallelopiped Priſm, or enter | o the F 
ich N to be 
will not 7 bend; u on « 
tight Line, divided into unequal parts in a 80 
Proportion, and nicely adjuſted to determine and examine the 
Iron Bullets by their Diameters. This Scale or Ruler accord- 
ſhews the Diameters of all Bullets made of the abovementioned 


_ 
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Of the Great Aﬀt of Agtit.untty,” | 


a from the Diameter of a Buller of one Pound, or from that of 
_ a Lach or Half an Ounce, ad infinitumy that is, as far as the Length 
- of the Line can admit of. In like manner upon the Second and Third 
Superficies of this Scale, you have the Diameters for Bullets of Lead, 
or Stone, &c. of different Gravi ies, by which you may determine the 
Weights of Bullets made of the Materials. The Fourth and laſt Su- 
perficies of this Inſtrument, ſhews the Meaſure of the Rhynland Foot, 
or (as ſome will have it) the Old Roman Foot, which. i is divided in- 
to twelve Ducic or Inches, and with this we may meaſure not only 
all Pyrotechnick Bodies ; but likewiſe all Sorts of Su perficies, Planes, 
and Lines. 

Having thus deſcribed the C alibre Scale, it is but reaſonable that 
we ſhould proceed to ſhew the different Methods by which it may be 
conſtruged ; and alſo its particular Uſe is Gs 4 6 at which f in 

the One and Method following Ts 
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The bt | Cnflratiion F 4 Calibre Seale. 


T HER E are many and different Methods uſed by almoſt all Arith- 
meticians and Geometricians, as well Tce as Practical, 
and even among the greateſt Part of Mechanics, in the Conſtruction of 
the Stereometric ot Cubical Line (from whence our Calibre Scale takes 
its Original) or whenever they would divide any Line into proportio- 
nal Parts according to the Cubical Ratio. In order to do this Arithme- 
tically, you need only double, treble, &c. the firſt Cube as often as you 
think fit; and extract the Roors after the Manner I ſhall ſhew in the 
Sequel: But by the way I muſt obſerve that thoſe who practiſe this 
Science, as well as the reſt, of the Mechanicks, have taken it into their 
Heads to avoid this ; becauſe of the Neceſſity of e 8 
the Cube Root, Which is a Ire irkſome and difficult, an content 
themſelves with dividing their Lines into a Cubical Proportion by the 
Athitance of Tables, that have before been calculated by other Arich- 
meticians, which they freely make uſe of, in all their Operations. But 
ſince it is of no ſmall Im to ſuch as would be perfett in this 
Art, to have a Knowledge of this Method; we ſhall here give ſome 
very ſuccinct Rules, relating eo the Cube Roots, together with the 
Manner of making Stereomerrical Tables; by means of ag we * N 
confiruct our r Calibre — 3. #5 SN 
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rithn Loki vic that" 4 Cubical Number; hich 1 made 1 | 
produced by any Number multiplied into itſelf; and then the fame 
Number males by the Produk. As for Exam ple; if che Num- 
ber Ten be multiplied into itſelf ir will produce \ Hundred, which if it 
be multiplied again by Ten it will give « Thouſand; which laſt Num- 
ber we call a Cube; and Ten, which was the original Number, we 
call the Cube Root; this being once well underſtood, you will find 
it very eaſy to extract the Cube Root of any Number whatſoever, it 
you attentively obſerve the following Directions. 
Firſt, you muſt have in y6ut Eye 4 Table öf the Nine fitft Cubes 
and their Roots, which may be eaſily form'd by multiplying the Ni ine 
imple _—_ en as demonſtrared 1 2 1 . Table: 
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+ bs. eh the Cube Root — = hook 
169]103]007 ; divide off every three Figures, bf this Number; as you 
ſee above, beginning from the Right-hand towards the Left; which 
done, look into the Table of Cubes, for the greateſt Cube under, 160, 
which you will find to be 125; therefore g being the Root of 125, 
ſer down 5 in the Quotient, and fubſtrat 125, its Cube from 160, and 
you will have a Remainder of 35, to which” you muſt bring down the 
next Cube, (viz.) 10%, 

3. To find the next Figure of your E you muſt gem a Divi- 
ſox; which is always hs by trebling the Square of the Quotient z ay 
for Example; 5 being multiplied by 5, makes 25, which is the Square 
of 5, which Square being multiplied by 3, produces 75 and this laſt 
Number is the Triple Square of the Quotient, which is to ſerve for 
a Diviſor: With this Diviſor divide the Reſolvend 35103, excepting 


(the two laſt Figures, viz.) oz, and you will have 4 for the ſecond Fi- 
gure of the Quotient. 


4. Then to find the Number which is to be fubſiradied from the 
aboveſaid Reſolvend, you muſt ſet down i in a Corner by itſelf, the Tri- 
ple Square (viz,) 75 wih two The. to the Right of it, inſtead of 


n 
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. after this manner 78 * then multiply 5, the firſt Figure 
of the Quotient, by 4, che laſt F. igute found, and you will have 20, 
which being multiplied by 3 will giyg 60, which Number muſt be 
ſet under 75 . one Place farther towards the Left Hand (viz.) the Cy- 
pher in 60 under the firſt Dot; then ſquare the laſt Figure found/(viz.) - 
4, and it will give 163 vhich muſt be ſer under the two other Num- 
bers, ſo chat the laſt Figure 6 may ſtand under the laſt Dot; which 
done, add theſe three . together, and they will make 8116; 
which muſt be multiplied by the laſt Figure of the Quotient (v3) 
4, and the Product will be 32464, which being ſubſtracted from the 
Reſolvend 35 103, the Remainder will be 2639, to which you muſt 
bring down the next Cube, (biz, ) 007, which being annexed to the 
ſaid N you will have 263 900 for a new Reſolven. 
5. You muſt proceed upon every Operation by finding a new Diviſor; 
(which is always the Triple of the Square of the Quotient) therefore 
ſquare 54, the Number now in the Quotient, and you will have 2916, 35 
which Sum being trebled will give 8748, which muſt be your new 
Diviſor; and upon enquiring how often this new Diviſor is contained 
in your new Reſolvend (excepting always the two laſt Figures) you will 
find ir to be three Times; fet then 3 in the Quotient, and proceed to 
find a new Subſtrahend, in the ſame Manner as we have already di- 
rected, and which you muſt repeat as often as a ne Figure is to be ſer 
in the Quotient : This will be found to be 2639007, which being ſub- 
ſtracted from the Reſolvend, you will have no Remainder, as will ap- 
pear by the Work itſelf ; the whole Proceſs of FTE 1s as follows; 


160103007 (543 Root. 
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Obſerve here that the above Number being a 
is exactly 543 3 but in caſe you ſhould (as ir often- happens ) be obliged 
to extract the Cube Root from an nal 
that is not a complete Cube, 
adding Ternaries of Cyphers to 
Root of it and the 
have the Roots and 
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large Remainder ; Now to prove the Work; 
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rfe& Cube its Root 


or Surd, or a Number 
may approach it as near as poſſible by 
to the faid Surd Number; and when the 
itional Cyphers is extracted, you will 
arts near ar enough for any Buſineſs; as 
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cube the ſaid Cube 
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be meaſured by the Ternary Number; that is, that cannot be exactly 
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Root, and to the Cube of it add the Remainder, and if the Work is 
right, the Sum or Aggregate will be equal to che Sum from whence 


the Root was extracted; as 3 ; 


33 
3337 


586344 
— . 
3808347 


| Hin 


1 33931540088 Cube. | 
325 2 Remainder, 


; 578643 225900 Sum or Aggregate from which ha 
N Root was extracted. 


Now as it will often e ts Thave already aid) chat you muſt ex 
tract the Cube Root from ſome given Number that will not anſwer exact- 
ly; have (to prevent your throwing away time) thought proper to give 
you ſome Rules, by means of which you may readily know all thoſe N um- 
bers that will not anſwer exactly to a Cubieal Extraction. 


1. All Numbers ending with two-or more Cyphers, and which e: cannot 
dt. 


vided by three, cannot have their Roots perfectly Cubical, ſuch as theſe, 


3400, 62800, 4.53000. 
2. All Numbers ending with 2, or 4, and whoſe laſt Figure but one 


is even, cannot be exactly Cubic, ſuch as, 3522, 62864. 

3. Every Number ending with 4 or 8, and whoſe laſt Figure but one 
is not a Cypher or an even Number, cannot be punRually Cubic; as for 
Example; 456174, 110038. 

4. Such Numbers as cannot be exactly divided by 9, are never perfect- 
ly Cubic; therefore the following Number 12000 is not ſo; for it being 


divided by 9, you will have a Remainder of 3. + 
Let this little that we have now faid concerning the Extraction of the 


Cube Root, and a Knowledge of the Cubic Numbers, ſatisfy you for 
the-preſent ; the Uſe of it ſhall be evidently r in che Cogpalof our | 
n and 3 
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lowing Table, the Aſſiſtance of which, if you pleaſe to 


 bre Scale, to calibre Iron Bullets; divide the Diameter of an Iron-Bul- 


meter of an Iron Bullet of one Pound, into an hundred equal Parts, 


Diagonal Scale, Fig. 1. Having 
from that Scale all the Parts, according as they are exprofivi i in the Ta- 


the ſame manner 
upon the Calibre Scall. This 
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- Now if you would make a Table of Cubes with their Roots from U- 
nity; or the Diameter of one Pound, ail infinitum ; you may firſt aſſinie 
any Number that you ſhall think fit to ſerve as a Root, which being mal · 
tiplied cubically by itſelf, will produce the firſt cubical Number; and 
its Root, or the Number you ſhall have aſſumed for its Cube Noot, 

muſt be firſt ſet down in this Table. As for Example; if you tate che 
Number 100 for a Root, and it be multiplied cubically into itſelf, your 


firſt Cube will be 1,000,000, of which 100 n che Noot, ir muſt be 


fer down in your Table as the firſt Root. 

If you would extract the Cube Rece eur debt ds Cube; — 
double it, and you will have a, ooo, oo, from whence, if you extract the 
Cube Root, you will find it to be 125, which will be the ſecond Noot 
of your Table, and the ſecond Number. If you would know the Root 
of this Cube when trebled, quadrupled, and ſo on; firſt, treble or qua- 


druple it, or increaſe it, ad Inſinitum, and from thoſe Numbers (as you 


go along) extract the Cube Roots, and place them in a regular Order in 
your Table; joining in a Column upon one Side of them, the aſcend- 
ing or increaſing Numbers in a natural Order, from Unity as far as you 
pleaſe. This is the Method I obſerved in the Conſtruction of the fol- 
accept, in form- 
ing the Calibre Scale, I muſt tell you; that it is firſt neceſſury that you 
ſhould have the Diameter of a Bullet of one Pound, made of the ſame 
Metal with thoſe Bullets which you would form your Calibre Scale to 
meaſure, For Example; if you * prepare an Inſtrument or Cali- 


let of one Pound, actually taken from an Iron Bullet of that weight 
(I ſhall, in the Sequel, ſnow how that is to be done) into as many equal 


Parts, as the firſt Root of the Table contains Unities; as here, in our 


Table, the firſt Root contains 100 Unities; therefore divide the Dia- 


which you may readily perform by the Help of the Parallelogram or 
then with a Pair of taken 


lie of Cube Roots; tranſpoſe the Diameters of your Bullets upon the 
Calibre Scale : As thus; if you take 100 for the Diameter of aff Iron 


Buller of one Pound, you muſt allow 12g of the ſame Parts for the Hia- 


meter of a Buller 4 ha Pounds; that is, you muſt add ag Parts tothe 

firſt Diameter. Again for the Diameter of a Bullet of cthred Pound, 
you muſt take 144 Parts, or add 44 Parts to the firſt Diameter'; and in 

you. may tranſpoſe the Diameters of all oches = 

gradual: Increaſe af the Dinmerers 

their: reſpective Circumferences in the Ratio? of Solids, ' is* vety 19%. 

and to be cafily conceived by Pig. 2; in which che firſt Circle dene 

the Circumference of a Bullet, whoſe Diameter 3 is as on 11 Root, 

and in foi Commis as che firſt Cubs,” | 5 | * 


- 
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The ſecond Circle is the Circumference of a Bullet whoſe * * 
is as the ſecond Root, and its Solidity of double the firſt Cube. 
ſame manner you are to infer, with regard to the other Cirannfrnc 
in the ſame Fig. as/to their Diameters and Solid Contents. 
Whatever we have here ſaid of Iron Bullets, may be faid of thoſe al 
that are made of. Lead, Stone, &c. which may be calibred by the very 
ſame Rules; ſo that you my with qual Ea, cooks a aun Seal 
for that Purpoſe. | | 

We have given you a Repreſentation” * he Infiramens.i in \ Fig. 3 
upon one of whoſe Surfaces you will ſee the Diamerers. of Iron Bul- 
lets accurately hacked out, and 2 the . the ITT of Leaden 
Balls. 7 . . 


+ N — 4 * * = 


.. — ati : 


— — — on ad 


4 Table of Cubes 25 Cube ee in 4 ach pk 2 7. 
Unity upwards---—- the firſt Cube being ſpp wa 10 con- 


tain e een of W 


* a 8 


| — on 
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Order 8 7. 
| Roots. | of the] Roots, | of the] Roots. 
r 12 
e R foes 0-75 
1.309. - 1.29... 296. | 53. | 371 
125 |- 27 | 390 52373 
144 | 28 | 308 | 53 | 376 
159 | 29 | 307 | 54 | 378 
171 30 ie 380 
182 TTT 
„ 
. 
208 | 34 | 324 | 59 389 : 
215. | 35 | 327 | 0 | 391 : 
238 34238 61 394 
229 | 37 33362 396 
235 | 3 336 | 63 | 398 - 
241 | 39 | 339 |_ 04 _|_400_ 
247 40 | 342. 65 | 402 
252 | 41 | 345 | 66 | 404 
267 | 42 | 345 | 67 | 406. 
262 43 350 | 68 | 408 
267 | 44 | 353 | 69 | 40 
271 45 356 70 | 412 
276 | 46 | 358 | 71 | 414 
20 1 47. .1...201..1 22 | 486 
284 | 48 | 363. | 73 | 418 
288 | 49 366 | 74 | 420 
292 ro | 368 OF 
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'C H A P. II. 
| The Geometrical ConfiriBlion of the Cal bre Seat. 


* is abſolutely neceſſary that you ſhould haye the Side of the firſt 


Cube, or the Diameter of a Bullet of one Pound, made of the ſame 
Metal, for the particular Uſe of which you would conſtruct your Cali- 


bre Scale. For Example; in Fig. 4, let there be given the Line A, B, 


for the Diameter of an Iron Bullet of one Pound ; then, in order to 


find the Side of double the Cube, that i is, the Diameter of a Bullet of 
two Pounds, double the Line A, B, or extend it to twice its Length, 
which ſuppoſe to be the Line A, D; then find out two mean Propor- 


tionals between the ſingle Line A B, and the double Line A, D, and 
there will be one of them found (v:z.) the leaſt of the two mean Pro- 
portionals, which is D, E, which will be the Side of the double Cube, 
or the Diameter of an Iron Bullet of two Pounds ; in this manner you 
muſt proceed to find out the Diameters of all other Bullets, that is, by 
increaſing the Length of your Firſt Diameter as far as is proper or re- 


quiſite, and then finding out two mean Proportionals between the Line 
expreſſing the Length of your firſt Diameter, and the increaſed Line. 


The moſt experienced Geometricians, however, aſſure us, that ne- 
ver any one yet hath invented the true Method of finding out two mean 
Proportionals Geometrically, between two other given ones; notwith- 
ſtanding that many of them have greatly labour d, and employ d much 
of their Time in ſearch of this Secret: The thing, indeed, is extreme- 
ly difficult, inaſmuch as we can produce no Ratio (I mean, that is tru- 
ly Geometrical) to double, treble, &c. or encreaſe a Cube, ad Infini- 
tum, by means of a common Scale and Compaſs only, as is uſually 
done, when we would augment the Proportion of any kind of Planes; 
which, however, cannot poſſibly be done, till you have previouſly 
found out two mean Proportionals by a nice Reſearch. 

A vaſt many Geometricians, as well ancient as modern, 3 done 
their utmoſt to ſolve this very authentick Problem, which indeed is of 
the greateſt Uſe in all mechanical Matters ; and have « even endeavoured 
to demonſtrate it, as a Plane and Linear Figure (though there are thoſe 
who place this in the Rank of Problems relating to Solids) by certain 

mixed Lines artfully drawn, and by fimple Lines immediately proceed- 
ing from a Plane, as are all Right Lines and Curyes. Amongſt which 
Nicomedes has endeavour'd to demonſtrate it by a Conchile Ine, Dio- 
clefian by a Coffoidea or Hederacea, Menechnus by Conic Section and 
many others by the Parabola ; but Erato/thenes, Sporus, and Plato, have 
aimed at It Eby Right Lines and CM ; and even Pappus, Hero, uf 
lonius, 
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lonius, Pergeus, Philo Biſantius, Orontius, Villalpandus, Clavius, and 
many other Geometricians, have laboured to do it by ſeveral other Me- 
thods : But whatever they have ſaid or done upon this Head; I think 
it unbecoming of me to examine too ſcrupulouſly into the Works of 
thoſe illuſtrious Men, to whom the Republick of Learning is ſo greatly 
indebted; and much leis would it become me to paſs a Judgment upon 
them, or 'to determine too raſhly 8 their Thoughts upon this 
Subject. I ſhall only ſay, that it is acknowledged and declared by the 
greateſt Geometricians, that it is impoſſible to increaſe the Cube by 
Planes; and this I affirm from the very Confeſſion of thoſe who have 
ſo cloſely ſought after it. But this is not ſufficient for us to condemn 
their Inventions, reject theirlaborious Efforts, or look upon them as repug- 
nant to right Reaſon and Truth : No; on the contrary we ou ght to con- 
tinue the Uſe of them, uptil a mote happy Age ſhall produce ſuch as 
are preferable and more perfect. In ſuch a variety of Practice as has 
been uſed to this End; I have pitched upon one Method only, which 
I here preſent for your Uſe in increafing * Cube, and to find out two 
mean Proportionals in a continued Order, and which, I believe, will 
be ſufficient, in the right and proper treating of Pyrotechnical Mat- 


Let there then be found two mean Proportionals in a continued Or- 
der, between the two above-mentioned Lines A, B, and A, D; let them 
be firſt placed at right Angles to one another, and let the Parallelogram 
A, B, C, D, be conſtituted upon them, and let A, B, and A, D, be con- 
tinued ad Infinitum ; then the Diagonals B, D, and A, C, being drawn, 
let H be placed at the Interſection of them; and apply a Ruler to the 
Point C, which will cut the Lines A, B, and A, D, continued ad Infi- 
nitum, in the Points E, and F, in ſuch a manner that H, E, and H, F, 
may be found equal: This done you will have D, E, and B, F, for mean 
Proportionals continued between the given Lines A, B, and A, D; for 
they will be as C, D, that is, as A, B, is to D, E, and as B, C, that is, as 
A, D, to B, F. 5 3 3 3 5 
I purpoſely omit the other Methods, the greateſt Part of which you 
may find, as well in the Authors above quoted, as in Marius Bottinus's 
Treaſury of Mathematical Pbilaſophy, lately publiſhed at Bologna, where- 
in he endeavours, by all Means, to prove, that the ancient Geometrici- 
ans, as well as ſome of the moſt modern (whoſe Names he mentions) 
have not only diſcovered the true, plain, and perfect Method of finding 
out two mean Proportionals to any two given; but that they have alſo 
Huftrated it by Geometrical Demonſtrations; ſo that nothing can be 
further defired upon this Head. But let us attend to what he ſays in 
this Tranſlation of a Paſſage in his Latin Treatiſe, (uia, Therefore what | 
we have formerly ſaid in Apiar. III. Prob. I. in relation to the Conchaid of 
Nicomedes, in @ doubtful and cautious manner, we do nw boldly affirn 
in order to ſhew that the beſt Part of the Geometrical Philoſophy, Concern- 
: . 1 ing 
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ing Solids, is truly etabliſhed ) that two mean Proportionals have been long 
ago Geometrically and Demonſtratively found. For to fay nothing of the 
Inventions of the reft of the Ancients, and only mention one, of which there 
are Foot ſteps ftill remaining among ft us; the two mean Proportionals found 
by Nicomedes by help of the Conchile Line have that Geometrical Certain- 
ty, than which no greater can be defired, in the Geometrical Demonſtration 
of any Problem —— And a little lower —— Upon which Accotmt there re- 
mains no Reaſon to doubt, but that the Geometrical Method of finding twe 
mean Proportionals was invented * ago, as ikewife that the Truth and 
| Certainty of all Stereometrical Problems arifing from two Proportionale are 
 Geometrically demugſtratrel . 9 ba 
| But we have found an eaſy Contrivante by means of Inſtruments, where- 
by to find not only two mean Proportionals to two others given, but in am 
Number of Proportionals required; and by that Invention we may be able 
at laft to reduce a given Solid to a Cube, contain within Æpuidiſtant 
Lines, as alfo to change one Figure into another Equal to it or bigger, ill 
keeping its Likeneſs ; yd hol it is nt to be doubted but Altars and Edi- 
fices may be doubled by fach an Inſtrument, and alſo one may refer to the 
Cube the Meaſures of Dry and Liquid Subſtances, as of Buſhels, &. The 
Contents of which Meaſures are known by the Sides of the Veſſels, and in a 
Word, the Knowledge of this Qusſtim is uſeful ro rboſe; who would make big- 
ger Sorts of fuch Machines as are uſed for throwing of Darts, Stones, or 
Iron Balls; for in thoſe Caſes, it it neceſſary that all the parts of the Ma- 
chine ſhould be encreaſed in a certain Proportion, as well as the Things to be 
thrown, and this cannot be done without the Invention of a mean Proper. 


ET IS 


F ſo great a Number of Pyrotectnicians, or Artificial Pireworkers 
chat we ſee in our Days, we hall not find one (pardon me for rhe 
Expreſſion) that does not deſire the good Opinion of the World, and to 
be eſteemed a good Practitioner: But at the fame time they chooſe to 
be fuch in Appearance, rather than in Reality; and only outwardly af- 
fect to appear very knowing in their Profefſion : Though by the way 2 
thorough Knowledge in it is not to be acquired in peaceable Times, in 
the Chimney Corner, amidft the ſoftening Effeminacies of the Body, 


* 
2 


Serenity of the Mind, or by ignoble Sloth; but on che contraty by the 
_ Inſupporcable Fatigues of the Field, at the imminent Danger of Life, 
and the Sweat of the Brow. I have even known ſome of them who 
ſcorning the plain and vulgar Denomination of Fyrurerbniciant; but glo- 
rying 
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rying in the Title of Fire Engineers in the Military Capacity, which the 
Flemmings call Feld-Fewerwercker, have thought it beneath them (they 
being deſtitute of Theoretical Principles) to concern themſelves with any 
ls of the Theorems of Archimedes or Euclid, or any other famous Author, 
ll; or even to produce any Demonſtrations to prove and confirm the Rules 
_ of their Art. Hence comes this new Pſeudomechanical Science entire- 
ly unknown to the greateſt part of paſt Ages, and whoſe chief and moſt 
general Axiom is, Perturbare confus? & nibil ad rem omnia agere ; that 
is, to put every thing into the utmoſt Confuſion, and never do any 
thing as it ſhould be. Conſider now, whether the Burthen of this Self- 
ſufficient Mother can be ſucceſsful? Or whether the Fruit of ſuch a 
Science muſt not be ſtrangely uncouth ? Every Day you have irreparable 
Errours and Defects, as well in the Conſtruction of Warlike Machines, 
as in the Preparation and artful Management, or handling of them. The 
Fireworks on ſerious and neceflary Occaſions, as well as thoſe exhibited 
upon Publick Rejoicings, are for the moſt part prejudicial to the Prince, 
and evidently dangerous to the Lives of thoſe who work in the Compo- 
ſition of them, as well as to thoſe of the Spectators who behold them. 
How greatly are thoſe to be pitied, who are ignorant in the Principles 
of true Mathematicks ! Hear what * Paulus Guldenus ſaith, in an A- 
rithmetical, Problem, where he ſpeaks to this Effe& in his Latin Trea- 
tiſe. Leaſt therefore our Mathematicians ſhouldb ecome unworthy of that 
Title; but that on the contrary, they may lift up their Heads out of the O- 
cean of Ignorance, and apply themſelves to the Study of the moſt noble of 
thoſe Sciences ; we have in the beginning of our Lectures, looked upon the 
Mathematicks as 4 moſt powerful Queen with her numerous Houſhold 
of ſubject Sciences; whoſe Order, Subdiviſions, Definitions, with their 
Differences and Diſtinctions, we have fully and clearly explained in our 
Lectures; and in order to imprint them the more ſtrongly in the Memory, we 
have in à very agreeable pleaſing Method collected them upon a ſmall Sheet 
| of Paper, not for the Uſe of our Times only, but as an acceptable Preſent to 
Poſterity likewiſe. We have laid down Arithmetick and Euclid's Geome- 
try as the Bafis or F oundation, of the Mathematical Superſtructure; with- 
out which it is impoſſible for any one, though he were to live ani ſtudy to the 
Age of Neſtor, to attain any true and ſolid Knowledge in that Science. 
From a Want of thoſe firſt Rudiments proceed that Obſcurity and Chimeri- 
cal Uncertainty, that Labyrinth of Errours, and that vaſt Chaos of Tgno- 
 rance. Hence it is, that Men are ſo far miſtaken as to be gnorant of what 
they do know, and think they know what they are ignorant in. Hence ſo 
many Mecbani cal Mathematicians, unskilful Surveyors, ſo many Exhau- 
fters of Wine Casks, inſtead of Gaugers: Hence ſo many Bankrupt Mer- 
chants, unfortunate Captains in War, falſe Architefts, and Artificers, 
who rather promiſe 2 conſtrubt new Machines for great Þ es, ſuch as 
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the Blunders of _Architetts. In fine, hene the Man that 
the leaſt depreciate-the Military | 
culaxly applied myſelf : I nen grieved to ſee this illuſtrious Science 


Practiti 
5 Glory, and ſtripped it of all its moſt beautiful Ornaments, beſtowed ori 


ugh ght 


2 Calibre Scale mechanically ; 


if you deviate to the Right Hand, or Left, forwards, 


1 e eee ( 


* 
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 raijing Water to great Heights, and for removing vaſt Bodies, than perfet# 
chem. Hence ſo many Engineers without Ingenuity, diſip pointed Searchers 
after the perpetual Motion, ſo many. unhappy Squarers of the Circle, and all 
begins to build, 

or compleat what he has begun. But Lwould 
what I have here ſaid, that I wapld. in 


Practice, to which alone I more patti« 


and knows not how #6 fleſh 
by no means have it thought, by 


of Pyrotechnicks diſhonoured even by thoſe who profels it; (I mean 
toners without Foundation;) who have deſpoiled it of its ancient 


it by its firſt Inventors; and ſtill keep it ſeparated, and as it were, forci- 
bly torn from the Boſom of its lawful Mother the Mathematicks, a a 
Science alien to and independent of it; and haye crowded it in amongſt 
the moſt illiberal Arts, and the moſt Mechanical Operations, 


Ina Truth, I could wiſh, that entirely baniſhing this new Mechanical ; 
Science; I ſay, I could wiſh, that no one would by any means ſuffer a 
Novice or Ap 


to take any Work in hand, till he is firſt well 
grounded in. the Principles of Arithmetick and Geometry; from whence 
we might expect, that · this great Art would, in a little time, rettieve its 
Original Luſtre; and conſequently that the Invention of ſo many ridicu- 

lous (I ſhould chooſe to ſay, coſtly and dangerous) Machines, which thoſe 
Maſter - Workmen have exhibited, would be juſtly exploded, and we 

at leiſure taſte the delicious Fruits of this Science. | 
t let us reſume the thread of our Subject. and ſince we have e en- 


"= ourſelves to give in this Chapter the Methods of Conſtry 


you wo firſt know, that there 1 1s 9 
ſo eaſy as all cheſe Inventions; but if you would at any time try, whe- 
ther or no they can bear the Teſt of Geometrical Proportion, Which is 


Wee N of all ſuch things, you will infallibly find them i in- 


cumbered with Falfitics and Errours, and will perceive that it is entire- - 
ly impoſſible to demoyiſtrate them according to the Rules of Art. We 
muſt own however, that ſome of them have bon ted to be right; 
but they have not yet been demonſtrated Geometrically; all the reſt are 


fualſe, or at leaſt doubtful; which we ate nevertheleſs obliged to bear 
—ͤ V e 
For my part, I never commended or approved of them, inaſmuch as I 


never acknowledged them to be grounded upon the leaſt Foundation of 
Geometrical Truth. Now: this Art conſiſts in one Point from whence 
Glackwards, 

whether you carry the Foot all round the Circumferenc or not, you 
will find your ons defective, and yourſelf far enough off from 
what you ſought. Therefore I cannot adviſe any Body, has un 
this Method. However, that I may not. conceal any Article from the 
ing every thing, Ae the 

* Practice 


LY _ 
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Practice which thoſe Artiſts we have been ſpeaking of, value at ſo high a 


Rate : But 1 ſhall here dwell upon two Examples of it only, which ſeem 
to me the moſt Geomerrically proportionate, and better * e 


the reſt. 


EXAMPLE 1 


The Perpendicular, CK, bed drawn ad Loew 7 Ore the Peine 
C towards K; in B let the Diameter of 4 Bullet of one Pound C, B, bs 
placed; then from the Center A, deſcribe the Circle B, D, E, C; and let 
the Diameter B, C, be divided into three equal Parts, C, I; I, Hz and 
H, B; and let a third be ſet off upon the Periphery of che Circle from 
B to F, and from F to E upon one Side of the Diameter, and on the o- 


ther Side from the ſame Point B to G, and from G to D. Now, if 


from C you draw through the Points D, and E, the right Lines C, L. 
and C, M, ad infinitum, you will have your Figure adjuſted; by which 
you muſt increaſe the firſt Cube, or the firſt Diameter of a Bullet aſter 
this manner. Having taken the Diameter C, B; from C ſweep the Seg- 
ment of a Circle 1, 1. then taking the diſtance between the Points f. x, 
from the ſame Point C deſcribe the Arch or Segment 2. 2. and the di- 
ſtance of the Points 2. 2, from the Point C upon all the three Lines, will 

be the Side of the double Cube, or the Diameter of a Buller of 2 Pounds. 
Again, take the tranſverſal Diſtance of the Points 2. and 1. which is 

marked with a prickt Line, and deſcribe the Arch 3. 3. and the diſtance 
between the Point C, and the Points 3 upon each of the three Lines will 

be the Diameter of a Bullet of three Pounds. In like manner take the 
diſtance of the Points 2. 2. upon the Lines C, M, and C, L, and from C 
deſcribe the Segment 4. 4. and the diſtance between the Points marked 
with 4 and the Point C will be the Diameter of a Bullet of four Pounds. 
This Method you muſt purſue in finding out the Diameters of other Bul- 
lets: that is, by adding always the leſſer uneven Number, to the greater 
even one, and reciprocally the leſſer even Number to the greater uneven 
one; or by taking the tranſverſal Lines drawn betwixt them; and alter- 
nately as you go along taking the Lines directly extending from one and 
the ſame Number, as may be ſeen in Fig. 5. where, we have carried on 
the Progreſſion to the Number 20; but as this i is elf evident, it ne i 
be Time ill ſpent to lay any more of it. 


EXAMPLE u. 


| Let the Diameter of a Bullet of one Pound be divided into 4 

Parts, and let; be added to the firſt Diameter, and you will have the 
Diameter of a Buller of 2 Pounds; then divide the Diameter of a Bul- 
let of 2 Pounds into 7 equal Parts, and add 7 to the Diameter of a Bu 
let of 2 Pounds, and you will have the Diameter of a Prom "on And 


os 1 


— 
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in this Manner and Proportion, you muſt increaſe the Number imme- 
diately preceding, to find the Diameters of all other Bullets: Thus you 

may continue it to what Number you pleaſe. As for me, I have carried 
it on no further than the Number 10, to ſave my Time and Labour; 
but I have continued it in another Method to too, aſcending decimally 
by 10 and 10 at a time, and always dividing by 4, as will be plainly 
hewn by the following Table. As to the Numbers between eact# xo, 
you are to proceed with them in the ſame manner as you did with the 
firſt 9 Numbers. Moreover if you divide the Hundreds in the fame 
manner, you will have wan he in N Thane e as * 
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We have call's theſe ewe 1 given ** Mechanical becauſe 
they are neither demonſtrable nor artificial; they may, however, f in 
ſome refpe® be called Geometrical ; by reaſon of the great Reſemhlance 
they have to Geometrical Problems, that ate perſorm d with Inſtru- 
ments; but nevertheleſs, theſe are not purely Geametrigal, though they 
may, in fome ſort, be called Mathematical; they may, at-leaft, be 
ranked amongſt thoſe that are worked by Scale ani Compaſs only; thoſe 
two Inſtruments being immediately founded upon the Poſtulata, that 
is, upon the Right Line and the Circle; the ſame may be ſaid of all 
thoſe Inſtruments that are made by Scale and Compaſs ; but in the 
main Dey 8 are merely Mechanical, 


APPEN- 


N 


them, it being by them plainly demonſtrated, that the firſt and funda- 


15 P P K NDIX. 
Ac certain uh Method of akne the Calibre . 


Otwithſtanding that the two Methods we have already given 951 
reckoning the Mechanical one) have nothing difficult attending 


mental Origin of our Scale is drawn from Axioms, and the moſt certain 
Truths of Arithmetick and Geometry; yet as they are a little perplex- 
ed and diſagreeable, becauſe of the Extraction of the Cube Root, and 
the Neceſſity of finding out two mean Proportionals; I cannot preſent 
you with a more eaſy Direction, than by recommending the Sector to 
you, provided it be faithfully adjuſted ; for as upon that Inſtrument you 
have the Stereometric Line, exactly divided into Sides of Cubes, or 
rather the Diameters of Bullets, it is derived from Arithmetical Calcu- 
lation. Therefore having, with a Pair of common Compaſſes, taken 


the Diameter of a Bullet of one Pound, made of any Metal whatſoever, 
let it be apply d tranſverſally upon the Cubical Line from 1. to 1. 
and thus, without removing the Inſtrument from its Poſition, take in 


like manner the Diameters of all other Balls or Bullets, and tranſpoſe 


them upon the Calibre Scale; by this means you will have your Scale 


conſtructed by once opening the Sector: (See Fig. 8.) But if you have 


not the Convenience of a Sector, you may, inſtead of that, make Uſe 
of Fig. 7, with regard to which you may proceed after the following 


Manner. 


Let the Line A, B, be drawn ad Infnitum, upon which, from the 
Point A towards B, ſet off the Sides of all the Cubes taken from our 


Table of Cube Roots in Chap. T. which you may do by any Scale you 


pleaſe, from Unity to what Number you think fit. Then take the Dia- 
meter of a Bullet of one Pound, made of the fame Metal with thoſe 
Bullets you intend to meaſure ; and fixing one Foot of the Compaſs at 
the Point 1. deſcribe an Arch or Segment of a Circle with the other, 
and let its Tangent A, C, be continued ad Infinitum. The Diſtance be- 


_ . tween the Diviſions of the Line A, B, and the Tangent, will be the 


Diameters of Bullets ad Infinitum, increafing continually according to 


the Progreſſion of Numbers, following one another in a natural Order, 
and ſucceſſively exceeding one another by one Pound Weight at a time. 


CHAP. 
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CHAP. IV. 


A Method to find and bal. or ſet off the Diameters of 
Bullets upon the Calibre Scale, whoſe Weights are leſs than 
one Pound, the Diameter of a Bullet of one Pound bein 'S n 


"ou given. 


UPPOSE then that the Diameter of a Bullet wr one Pound * we 
have already obſerv d in a foregoing Chapter) be divided into 100 
R let it be cubed, and you will have 1 ooo, ooo, divide this by 32, 
(which is the Number of Lots, or half Ounces in a Pound) and you 
will have 31250 in the Quotient, from which, if you extract the Cube 
Root, it will be found to be 31. Take off then with your Compaſſes 
that Number of Parts from the Scale above-mentioned Fig. 1. and ſet 
them upon your Calibre Scale from A to B, and you will have the Dia- 
meter of a Bullet of one Loth, or half an Ounce. Now, in order to 
find the Diameters of Bullets, whoſe Weight conſiſts of ſeveral Lobo, 
or half Ounces, you need only double, treble, &c. the Cube of the Di- , 
ameter 31, which was laſt found, and then extract the Cube Roots of 
your increaſed Numbers, in the ſame manner as was done to find out 
the Diameters of Bullets weighing ſeveral Pounds. This is the Method 
I followed in the compoſing of the following Table, from whence you 
may take the Diameters of half Ounces and tranſpoſe them upon your 
Calibre Scale, by the help of the Diagonal Scale beforementioned. 
Furthermore, if you would have the Diameters of the Aliquor Parts of 
an half Ounce (viz.) the; the; the: the 3, divide the Cube 31 by 2, 
4, 8, 16, andextract the Cube Root from the Quotient of each Divi- 
fon, and you will have the Diameters of the Aliquot Parts of an 
half Ounce, as may be ſeen by che l Table. 
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ANOTHER METHOD. 


4 


| Take the Diameter of a Bullet of 2 Pounds, and divide che ame i in- 
to 4 and: + will be the Diameter of a Buller of half an Ounce; ; take 


F again 
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again the Diameter of a Bullet of 4 Pound, and divide it into 4 Parts, 
and ; will be the Diameter of a Bullet of an Ounce. Thus you may 
go on with encreaſing.yout Diameters 2 Pound at a time, and dividing 
them into 4 equal Parts, and 4 will be the Diameters of Bullets, en- 
ereafing half an Ounce each time im weight. 

Thus you may continue till you come to 64 Pound, for the ; of 
the Diameter of a Bullet of that weight 45 exactly the Diameter of 
a Bullet of one Pound. 

If you would work this by the S of Proportion. or Sector, 
tranſpoſe the Diameter of one Pound, taken with the common Compaſſes, 
tranſverſly upon the Line of Cubes, (of, which is the fame thing, upon 
the Line of Solids) between 32-and 32, and without altering the Inftru- 
ment, add together all the tranfverſat Diſtances between 1 and 1, 2 and 
2, 3 and 3, and fo on to 3 1, and you will have the Diameters of Bul- 
lets of all the half Ounces contained in a Pound. If you do not make 
uſe of the Sector, the Fig. 7. I gave you in the foregoing Chapter 
will ferve your Purpoſe, provided that by means of any Scale of equal 
Parts you ſet off upon the bottom Line 32 Stereometrical Spaces from 
A towards By each diftinguithed with Points ahd Numbers ; and if you 
go on ſtill farther, you muſt take care to carty on your Operation in 
the Method I have already laid down. 
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CHAP. v. 


A Method 10 find the Diameter of a Bullet of one Pound by 
the Diameter of another Buller weighing ſeveral Pounds. 


ARITHMETICALLY. 


T HE Method we ſhall ako in this Operation will differ but little 
from what we have faid in the foregoing Chapter, except that 
the Diameter of the given Bullet may be divided into a certain Num- 
ber of Parts, as for Example into 100, 200, 300, or elſe into 10, 20, 
30, &c. more or leſs, but you will work upon a more certain Founda- 
tion the larger the Number it is divided into. Vou need not here ſtick 
to the Obſervance of the 160 Parts of the Diameter of one Pound, as 
we have already divided it, which you will perceive by what: follows. 
Suppoſe now for Example you have an Iron Bullet, or one made of 
any other Metal, of any Size and Weight whatever ; and ſuppoſe you 
would by Means of this, know:the Diameter of a Bullet of one Pound, 
made of the ſame Metal with itſelf. In Fig. 8. let A, C, be the Dia- 
meter of an Iron Bullet A, B, C, D, (Which you may take with two 
{mall — Inſttuments, dene upon * Plane, or * 
Calibre 


not exceed 8 Pounds, divide the Diameter into two 
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1 &c.) divide then the Diameter into a certain Num- 

ber of equal Parts; let us divide it in this Example into 100 equal Parts, 
as we have elſewhere done with regard to the Diameter of a Bullet of 

one Pound; this done, divide the Cube of 100 by the Weight of the 
Bullet: Ser the Cafe that the Ball be a 24 Pounder; you muſt divide 
the Cube of 100 by 24, and extract the Cube Root from the Quotient 
of your Diviſion, and you will have the Number of Parts which conſti- 
rute the Diameter of a Bullet of one Pound, as may be ſeen by the fob- 


n e 
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| Obſerve here that if from the Diameter of a given Bullet, you would 
know the Diameter of a 2 Pounder, you muſt divide the Cube of the 
Diametrical Parts by half the Weight of the given Bullet; again, if you 
would have the Diameter of a 3 Pound Ball, you muſt divide by +) of 
the Weight of the given Bullet; in ſhort, if you would from this like- 
wiſe have the Diameter of a 4 Pound Ball, you muſt divide the Cubs 
of the Number of Parts, into which the Diameter of the given Ball is 
divided by 3, of its Weight; which done, extract the Cube Roots your 
1 Quorients, and you will have What you required. 


GEOMETRICALLY,. 


. Lee che right Line A, B, Fg. 9. be drawn ad infinitam, and mY the 
point A, let fall the perpendicular A, C, upon which ſet off the Dia- 
meter of the given Bullet from A to D; at the ſame time it is neceſſary 


that you ſhould know the Weight of che given Bullet, which if it does 


equal Parts, and 
then ſubdivide the upper SeQion into 100 equal Parts: But if the Ball 
exceeds * Weight of 8 Pounds,. you muſt divide the Diathetets of all 

| Bullers 
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Bullets between 8 and 27 into 3 equal Parts, obſerving to ſubdiv ide the 
uppermoſt third, into 100 equal Parts as before. Again, if the Weight 
of the Bullet exceeds 27 Pounds, you muſt divide the Diameters of all 
Bullets between the laſt mentioned Number and 64 into 4 equal Parts; 
if it exceeds 64 into 5, if 125 into 6, and if 2 16 into 7. And thus you 
muſt do ſucceſſively whenever the Weight of a Bullet exceeds any cubi- 
cal Number; that is, you muſt divide its Diameter into as many equal 
Parts as the Root of the ſubſequent Cube contains Unities, and always 
ſubdivide the uppermoſt Section into 100 ſmaller Parts. This being 
ſuppoſed, let the right Line F, G, be drawn parallel to the Baſe 
from I, that cuts off the lower Diviſion of the Line A, D, and then look 
for the Cube Root inſerted over-againſt the Weight of the Ball in the 
Stereometric Table, which having found, take the Diameter of it with 
a pair of Compaſſes. It being very evident, that each of the Sections into 
which the whole Diameter is divided, contains 100 Parts equal to thoſe 
into which the upper Section is ſubdivided, inaſmuch as they three are 
all equal within themſelves; it will follow, that you muſt reckon from 
A towards C as many Parts as the Number in the Table of Cube Roots 
over-againſt the Weight of your Bullet contains Unities. Then fixing 
one of the Feet of your Compaſſes at the Point of the Number found, 
with the other deſcribe an Arch of a Circle, interſecting the Baſe of the 
Figure; and from the Point of Interſection draw a right Line to the Point 
of the Number found, which muſt neceſſarily cut the Line F, G, parallel 
to the Baſe; then take the diſtance between the Points of one and the 
other Interſection; that is, from the Baſe to the other Line that 1 is pa- 
rallel to it, and you will have what you required. 
In Fig. . Let A, D, be the Diameter of a Bullet of 10 Ponnde Now 
becauſe this exceeds the Weight of a Bullet of 8 Pounds, its Diameter is 
divided into 3 equal Parts, which are A, F, F, K, and K, D, and its 
upper Section is ſubdivided into 100 equal Parts. From the Point F 
which interſects the lower Third of the Diameter, draw the Line F, G, 
parallel to the Baſe A, B; this done, look for the Number in the Table 
of Cube Roots that is over- againſt 10, the Weight of your Bullet, and you 
will find it to be 215. Suppoſing now that A, F, and F, K, contain 
each 100 Parts; if you reckon 215 Parts from A, towards C, you will 
find the Point L, from whence if an Arch of a Circle be deſcribed whoſe 
Semi-Diameter is equal to the Diameter of the given Bullet, it will in- 
terſect the Baſe A, B, in the Point H; and a right Line being produced 
from H, to L, it will in like manner interſect the Line F, G, in the 
Point I, and thus the diſtance between the Points H and I, is the Dia- 
—_ of an Iron Bullet of one Pound, which was required. - _ 
Obſerve here that if the W eight of the given Bullet been exactly 
to a Cubical Number, you muſt in that Caſe divide its Diameter into as 
many firſt and principal Parts, as the Root of it contains Unities; for 


one of the Parts of a Diameter thus divided will be the Diameter of a 


Buller 
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ther Illuſtration. 


This may be performed with much more readineſs with the Sector. by 5 


putting the Diameter of the given Bullet between the Points and Num- 


bers that expreſs the Weight of it upon the Stereometrical Line, and then 


upon the ſame Line taking the diſtance between the Points 1 and 1, 
which diſtance will be the Diameter of a Bullet of one Pound. 


With the ſame eaſe and to the ſame purpoſe you may uſe the Fig. > 
deſcribed in the third Chaprer, if you ax coneelve © how to put it in 


practice. 


CHAP. vl. 


A Method in find the Solidity of all forts of Bullets, whether 


in Cubical Inches, 0 or any other ou Meaſure. 


Sphere, where he tells us that the Cube of the Diameter of a given Bul- 


let is to its Solidity as 21 to 11; for Example, let the Diameter of a Bul- 


let be 6 Uncie or Inches of the Rhynland F oot, the Cube of 6 is 216; 
if now by the Rule of Three you ſay; as 21 is to 11 ſo is 216 the Cube 


of the Diameter to the Solidity ; you will have 113, which is the Num- 
ber of Cubic Inches contained in the given Bullet. Obſerve here, that 


if you extract the Cube Root of the Number denoting the Solidity of the 

Bullet, you will have the Side of a TUBE Unt wil be ut to the * 
Bullet in Weight and Solidity. 

Furthermore, if by a given Solidity of any Body, you would have 
the Diameter of a Globe or-Ball equal to that Body in Weight and Soli- 
dity, you muſt invert the foregoing Analogy, and let it be as 11 to 21; 
for in that Ratio will the Solidity given, be to the Cube of the Diameter 


of the Ball required. In the above Example you have a Solidiry given of 

' 113 Cubic Inches, which if you apply thus to the Rule of Three, and 
ſay; as II is to 21 ſo is 113 the given Solidity to the Cube of the Dia- 
meter required, you will have 215, now the Cube Root of this Number 


(viz) 5 3 will be the Diameter of a Buller equal in INT to che 3 
Solidity. 

Again; you may know the Weight of any Buller by its own Solidity 
given in Cubic Inches, without the Calibre Seal or any Mechanical In- 


vention whatſoever. You muſt firſt know (what I believe is very well 
inn hs 2 Fqrotechmicians) that the Bullet whoſe Diameter is 4 
lv 8 Unciæ 


21 
Bullet of one Pound: But al this being e eady, it needs 4 fur- | 


E ſhall meet with no great difficulty in folving this Propoſition, if 
oY we take Notice of the Demonſtrations of Chriſtopher Clavius in Lib. 
V. Folio 263. of his Practical Geometiy, concerning the Cube and the 
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Unciæ or Inches of the Rhynland Foot weighs 8 Pounds of Iron: This 
being granted, and the Solid Contents of any Bullet being given, you may 
ſolve it by the Rule of Three after this Manner (v12,) as the Cube of 
the S of 4 Unciæ or Inches is to the Weight of 8 Pounds, fo is 
the Cube of any other Diameter determined by the fame kind of Mea- 
ſure to its own Weight. Which may be cally conceived by the follow- 
ing Example: | 


64:8: : 216 


\ 


8 
64) 1728 (27 Pounds of Iron. 
128 
448 
3 
N N. B. 64 is the Cube of 4, 
and 216 the Cube of 6. 


CHAP. VII. 


A Method 10 find by Numbers the Diameter of a Bullet of 
an unknown Bignefs by the Diameter of a Bullet of one 


Pound made of the ſame Metal. 


TH E 8 of this depends entirely upon the Rules laid down in 

the firſt Chapter, as we ſhall ſhow. in the following Example. Sup- 
poſe now, you are asked how many Uncie or Inches of the Rhynland 
Foot conſtitute the Diameter of an Iron Bullet weighing Ioo0 Pounds. 
In order to find this, multiply the Cube of the Diameter of a Ball of 
one Pound, by the Number of Pounds which the Bullet whoſe Diame- 
ter you ſeek for weighs, then extract the Cube Root from the Product, 
and your Queſtion will be anſwered. As here in our Example the Dia- 
meter of an Iron Ball of one Pound is 2 Ung:@ or Inches of the Rhyn- 
land Foot whoſe Cube is 8; now 1000, the Weight of the given Bullet, 
being multiplied by 8 it will produce 8000, of which 20 being the Cube 
Root, that Number is the Diameter of an Iron Buller weighing 1000 
Pounds; that is 20 Unci@ or Inches of the Rhynland Foot ; which was 


ceduel. 


CHAP. 
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The Method to examine the Truth or Exaineſ of the Calibre 
Scale, and of its particular Uſe in Pyrotechnicis. 


F often happens that we dare not rely upon Inſtruments, that have 


been wrought and adjuſted by the Hands of a Workman, and ſeldom 
make uſe of them till they have been thoroughly examined by us, 
as to their Exactneſs and Truth; for from a falſe or miſtaken Conſtru- 
&ion of them, innumerable Errors and Abſurdities ariſe, as daily Ex- 


perience evinces. It will be then neceſſary that our Calibre Scale 


ſhould undergo a ſtrict Examination, whether it has been made by your 
ſelf or an Inſtrument-maker; you may then adjuſt it after this man- 
ner. With a Pair of common Compaſſes take the Diameter of a Bullet 
of one Pound, which muſt be repeated as often as the Length of the 
Scale will permit, and upon the Points already engraved. Now this 
firſt Diameter will ſhow all the Points that are diſtinguiſhed or deno- 
minated by Cubical Numbers; for Example, being once taken it will 
extend to 1, which is the firſt Cube; the next time to 8, which is the 
ſecond Cube; the third time to 27, which is the third Cube; the fourth 
time to 64, which is the fourth Abe; the fifth time to 125, and ſo on 


with regard to the reſt. After the ſame manner, the length of the Di- 


ameter of 2 Pound will point at the Number 8 twice repeated, viz. 
to 16; and thrice taken, it will point at 27 twice repeated, that is to 64, 
and ſo on of the other Diameters, as will appear by the Table at the 


end of this Chapter ; in which the Numbers that are under A, are pri- 
mitive or original, by a Repetition of which are produccd all thoſe un- 
der B: Thus from the firſt Diameter theſe Numbers ariſe (ig.) 8, 
27, 64, 125; and all the others that follow in that tranſverfal Order, 


or in that Line. From the firſt Repetition of the ſecond Diameter 
will arife 16, from the ſecond 54, and fo on of the reſt. Your Calibre 
Scale having ſtood this Proof, vou may ſately make uſe of It. Now 
though its Uſes are very various in Pyrotechnicks, yet its principal Bui 


neſs is to Calibre Cannon Bullets, and the Bores or Orifices af warlike 


Machines, ſuch as are all Pieces of Ordnance, Mortars, Petards, &c, 
As for Example, let there be given a Cannon, whoſe Bore is as in the 


Fig. 8. A, B, C, D, let the Diameter of its Circumference be A, B, 


which having taken with a Pair of Compaſſes, tranſpoſe it to your 


Calibre Scale (having firſt allowed for the Vent of the Ball, as we ſhall 


obſerve hereafter) and one of the Feet will point out to ſome Number 
on your Scale, expreſſing the Weight of a Bullet of the ſame Diameter. 


I 


As in our Fig. the Diameter B, E, (without reckoning A, E, which is 


the 
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the Vent of the Ball) being applied to the Calibre Scale, prepared for 
calibring Iron Bullets, you will have the Number 2, which is the Dia- 
meter of a Bullet of 2 Pound, by which you will readily conclude, 
that the given Cannon carries a two Pound Ball. If you apply this 
ſame Diameter to the other Superficies of the Scale, where the Diame- 
ters of Lead are marked out, you will find ſome Number nene the 
Weight of the ſame Bullet if it was made of Lead. 

Obſerve here that if the Diameter of any Bullet being applied to the 
Calibre Scale, does not anſwer exactly to an Integer or Pound; but ex- 
tends a little beyond it; you muſt know that the ſaid Bullet is heavier 
than a Pound; now in order to find how much it exceeds it, take no- 
tice of the following Method. Let a certain Diameter extend ſomewhat 
beyond the Point 1 upon your Calibre Scale; then ſee how many Parts 
your Diameter is compoſed of, and likewiſe how many of ru ſame 
Parts conſtitute the Diameter of a Bullet of 1 Pound. Tr us ſet the 
Caſe here, that the Diameter of 1 Pound is divided into 100 equal 
Parts, and that the given Diameter contains 108 of the like Parts: 
From thence you will naturally infer, that the Weight of a Bullet of 
that Diameter, exceeds the Weight of a Bullet of 1 Pound, in the ſame 
Proportion as the Cube of 108 exceeds that of 100. Now to find out 
exactly how. much the one weighs more than the other, you muſt 
reaſon after this manner by the Rule of Three: If. 1,000,000 the Cube 


of 100 gives 32 half Ounces (or a Pound) how many will 1,259,712 


(which is the Cube of 108) give? This being performed after the com- 


mon way, it will come out about 40, which will be the Number of 


half Ounces that your Bullet weighs, and conſequently it will be ex- 
a 4 Ounces heavier than a Bullet of one Pound. 


A B | B B | 
118 27 64 | 125 
215 120 250 

324 Br | 192 375 
4 | 32 | 108 | 256 | 500 
5 | 40 | 135 | 320 | 625 

\ 6 | 48 | 162 | 384 | 750 
7 | 56 | 189 | 448 | 875 
8 | 64 | 216 | 512 
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CHAP. IX. 


of the Motual Ratio of Metals at Minerak Seth Moe. 
ſelves, or how to find by the Weight and Magnitude of 
any Metallic Body the Weight and Magnitude of another. 
Moreover how 10 ſet off the Diameters b. Bullets made of 
ſeveral ſorts of Metals aud Mineral, cc. pon he Cali 1 
bre e 


INC Ei in \ Pyrotechnichs not only Iron Bullets a are e uſed; but ſuch af 
asare made of different Metals and Minerals, as Lead, Stone and the 
like; and as in meeting with Bodies made of various Subſtances, it fre- 
quently happens either through Neceſſity, or elle to ſatisfy the Curioſity, 
that we would gladly know, by means of the given Weight or ger 


tude of any Body, the Ratio of the Weight or Magnitude. of other Bo- 


dies made of different Metals, or Materials ; I could not omit. obliging 
thoſe who have a Genius or Inclination to-Pyretechnicks, by pointing out 
the Way for them to come at this piece of Knowledge, and that, by 
ſhewing them in this Chapter certain mutual Ratios and Properties of 
Metals and Minerals between one another; which I have here taken 


from the Works of the moſt learned and experienced. Authors. How- 


ever, I muſt beg of the Reader, that when he meets with theſe mutual 
Proportions of Metals in other Authors that vary a little from ours; I 
ſay, I muſt beg of him not to take it amiſs, that we have ſtuck to the 


| lateſt and neweſt Experiments; though we are far from aiming at a Di- 
minution of the Authority of others; eaſily imagining that every one 


knows well enough (as Matthias Berneggerus ſays in his Annotations, up- 


an the Treatiſe of Galileus de Galileis) That pure Metals, that is, fuch as, 


free from the Commixture of any other fort of Metal, do not ſo mutually a- 
gree, but that their Ratios are ſubjef to ſome change, and that they weigh 


differently when of the ſame Kind, Thus Gold is found to be Lage or 
lighter than Gold, and Lead than Lead, according as they differ in Magni- 


tude. Moreover, hammered Metal is heavier than that which is Kees ite 
Parts being more cloſely compacted by being hammered than by being melted. 
Therefore in vain do you ſeek after this Perfection The different Specific 
Gravity of Stones is much more confiderable than that of Metals. Some of 
them are very porous, and called Sand Stones; othes. forts of them are more © 
ſod, but thoſe diſagree greatly from one another in Weight. Moreover, 
the different ways of weighing certain grave or heavy Things, have a 
great Reſemblance to Aſtronomical Obſeryations, which almoſt always 
differ ſome Minutes or Seconds from one another. Now as it is neceſſa- 


A k : | * n 
— 
_ 


26 Of the Great Art ff An TILLERr. 


ty that you ſhould know, in what manner the Learned have eſtabliſhed 
certain Rules, and furniſhed us with infallible Experiments, to deter- 
mine the different Specific Gravities of all Metals, and to facilitate the i 
greateſt Difficulties you might meet with in your Reſearches after a Cer- "= 
tainty upon this Head, I ſhall ſubjoin what Merſennus (one of the 
greateſt Mathematicians our Age has produced) fays on this Subject in 
his Book of Hydraulicks, Prop. 47 
Firſt then, I made 3 upon Euer by n 8 ants Phi- 
als, which are the beſt the narrower therr Necks'are, and round the Neck 
you tye 4 Thread, or draw a Line that you may exattly fill the Bottle to the 
ſame height with different Liquors. I need not here mention, that you muſt 


- the Bottle well every time, for fear the leaſt drop of the Liquor uſed in 
ormer Experiment by adhering to the Bottle, either within or without, 


2 hinder you from-exattly finding out the Specific Gravity of the 2 
quor you are trying; neither need] mention what has otherwiſe been ſaid of 
Balances and Steel-yards, and of the add. of Weights in which 15 great- 
eft Exattneſs is required. 8 
But this Method is not contbettient for we; gg hard Bodies, fuch as are 
all Metals, except they be firſt melted, and ] accordingly took care to melt 
| them ; but beſides that all Metals do not fill the Same Mould (as I ſhewed 
Prop. 8. Lib. IV. concerning Bells) and hh ſome contain more Air than 
others, and that ſome are not to be melted without a good deal of difficulty, 
ſuch as Copper and pure Braſs ; Stones and Wood cannot be melted at all; 
I therefore examined Metals after they had been drawn into fine Wire (as 
may be ſeen from the above-quoted Book of Harmony) which not giving me 
full Satisfaction, becauſe of the various Size of the Wire, the firſt of it that 
paſſes through the Mould being thicker than what comes through afterwards; 
and fince ſome Metals cannot be drawn into Wire no more than Wi 1 or 
Stones, &c. I thought it neceſſary to think of ſome other way. 
The third Method that I thought might have done was by getting Bodies 
made into Spheres, Cubes, and Parallel 'peds ; but Stones, Metals, Wines, 
| &c. cannot be ſhaped with a Plane or turned in a Leath; and therefore at 
laſt T find the beſt way to be, to weigh all ſolid Bodies with an exact Balance 
in Air or Water, or in each ſucceſſfoely, to find the differences of their Weight. 
In Air the Liquors are to be examined and compared with Water, weighting 
them in the above-mentioned Bottle with a narrow Neck : But the reſt of the 
Bodies being hard might like the Liquors be exactly weighed in Air, if they | 
were equal in Bulk, or if the difference of their Bulk was known ; but as 
their Figures are commonly dt ferent and irregular, nothing is more conve- 
ment or exact than wei ging them in Water; and by comparing a Bulk of 
Water equal to them, I their Gravity, ave may find out how much one Body 
is heavier than another, and if this be once reduced to a Table the whole L.. 
bour will be ſaved. 
Ihe ſame Author ſays, I b Dunst a Geometrician was _— ro 


reduce all Metals to the Paris ha if Pint (or the Engliſh Pint) and fappoſing 
1 that 


" 2”. 
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that Meaſure of Water to weigh one Pound, be faid that the following Me- 


| tals were in this Proportion; (for Example) ſucb a Meaſure of Tron would 
weigh 8 Pound, of Silver 10 Pound, of Lu 11 Pound, and Gold 
Diameter was 1 ieh and 


19 Pound, and that a Leaden Ball whoſe 1 I 
8 Lines weighed 1 Pound, but "when he propoſed to fill a Pim with 


melted Metals to find the juſt Weight of the reſt, I difſuaded him from | 


it; becauſe I. found that Moulds and Veſſels are not equally filled by differ- 


ent Metals; and that ſome Metals are more full of little Vacuittes (or Wind 


Holes, as the Smelters call them) than others. © - 


It is here then that Merſermus ſhews us the mutual Proportions of 


Metals, which he has very accurately reduced to a Table, aſſuring us 
that Bodies of Metal of one and the fame Magnitude, obſerve the 
following Ratio and Order, with reſpect to one another as to Weight; 
to which we have added the Proportions that Sulphur and Wood bear 
to the Metals, 1 een 
n, , = 
Mercury FC 
—. . T4. 
Silve rr 
Braſs mixed with Lapis Calaminaris. = 4 
Set Lo Sis a6 0 ISA 
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Pure T inn E „ ww 0; * — . 
Leadſtons e = as 
. Marble S * -  -«@ — - — 4 A | 
Stone a w 2 = 21 — — 14 . s We 
Chryſtal I „ EE 9 . 12 5 
Sulphur - <= - - 
Water m < ᷣO — _ 
| Wine „ „ 
Wit OE is © 1 4 
0-8 rails no Li Ns o hee. 
Lime-Tree Wood 1 $a „„ 3 
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The particular and principal Uſe of this Table will be to ſhew, by 
the known Magnitude and Weight of any Bodies made of any of theſe 
Materials, the unknown Magnitude and Weights of any other Bodies 
made of the ſame; and likewiſe their mutual Ratid's with regard to 


to be equal) you muſt look into the above Table, where you- will ſee 
that the Weight of Lead is to the Weight of Tron, as 60: is to 42. 
| | This 


Magnitude and Weight, If for Example you would know the mutual 
Ratio of the different Specific Gravities vf Iron and Lead; chat is; in 
what degree Lead is naturally heavier than Iron; (ſuppoſing their Bulk 


(\ 
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This being known you will eaſily ſolve this Problem, which is in truth 


a very excellent one, and perfectly neceſſary in Pyrotechnicks. Jo illu- 
ſtrate this, there is an Iron Cannon given whoſe Weight is 2000 Pound; 

now I demand how many Pounds of Braſs would be requiſite to make 
another Cannon of the fame Size, in the ſame Form, and with all the 
ſame Ornaments and Embelliſhments with the given Cannon. In order 
to ſolve this, you muſt proceed in this manner, (vis.) Having from the 
above Table taken the Numbers expreſſing the Ratios of the two Me- 
tals; ſay, as 42 (the number expreſſing the Weight of Tron) is to 45, 
(the Number expreſſing the Weight of Braſs mixed with Lapis Cala- 
minaris) ſo is 2000 Pound, the Weight of the given Iron Cannon, to 
the Weight of the Braſs one ſought; this being performed, you will 


find, that the Weight of Braſs mixed with Lapis Calaminaris, requiſite 


to make a Cannon, like the given one, will be 2142 Pound and 27 Loths, 
or 13, 4 Ounces, or thereabouts. 

By inverting the Order of theſe Ratios, and by knowing the cath Di- 
menſions of any Body, you will.cafily diſcover the Magnitude of any 
other Body, whoſe Magnitude is meaſured with the ſame Parts, and is alſo 
of equal Weight with the given or known Body, and of the ſame Form, 
though of different Bulk. For Example, let the Magnitude of an Iron 


Bullet of one Pound be known, whoſe Diameter is divided into 100 
equal Parts; (as we have more than once obſerved;) by which you 


would know the Diameter of a Leaden Bullet of the ſame Weighr. 
In order to do this, look for the Ratios of their Specific. Gravities in 
the above Table, for as 60 ;; is to 42, ſo will the a of an Iron 
Bullet be to the Magnitude 4 a Leaden Bullet of the ſame Weight. 
Now in order to know the Number of equal Parts which the Dia- 
meters of one and the other Bullet ought to contain, J have inſerted an- 
other Table which I have carefully calculated, by the help of the Table 
of Cube Roots in the firſt Chapter of this Book; and likewiſe by the 
Aſſiſtance of the mutual Ratios of the Specific Gravities, as in the 


above Table; in doing which we obſerved this Method. We multi- 


plied the Root of the hundredth Cube, taken from the Stereometric 
Table, that is, 464, always by 100, and divided the Product 46400, by 
the Roots over-againſt the Numbers anſwering to the Specific Gravities 


of Metals with regard to Gold. For Example, to find the Number of 
Parts which conſtitute the Diameter of a Leaden Bullet, we divided 


the Product of our Multiplication abovementined, ( vix.) 46400, by 


the 60 Cube Root, (as in our forementioned Table of Roots) which 


is about 392; now the Quotient 118, is the Diameter of a Bullet of 
Lead of equal Weight with one made of Gold. By this Method we 


calculated the following Table, which if you pleaſe to make uſe of, 


let us to illuſtrate it; ſuppoſe that you want to find the Diameter of 
a Leaden Bullet of 1 Pound, and that you already have the Diameter 
of an Iron Bullet of the ſame Weight, divided into equal Parts, which 

we 
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we will here (as well as we have elſewhere) ſuppoſe to be 100. This 
done, range the proportional Numbers of the two Metals in this man- 
ner by the Rule of Three (viz. ) As the proportional Number of Iron 
(which in the Table is 133) is to the proportional Number of Lead 
(which in the ſame Table is 118) ſo are the 100 equal Parts, of which 
the Diameter of the Iron Bullet is compoſed, to the Parts of the Dia- 
meter of a Bullet of Lead of the ſame Weight with the Iron one; 
which was required. 
Having worked this Analogy, you will have the Binder of a Leaden 
Bullet conffting of 88 2 Parts of the ſame Bigneſs or Nature as the 
100 Parts, into which the Diameter of an Iron Bullet is divided. Thus 
you are to proceed to find out the Diameters of Bullets, of the other 
Metals, but of equal Weight with one of Iron. In ſhort, the Diameter 
of a Bullet made of any kind of Metal being known, you will have the 
Diameters of all the reſt, by taking their reſpective Numbers from our 
Table of Proportions, and then working them by.the Rule of Three, 
By what we have been ſaying, we ſhall readily come at all the Diame- 
ters that are uſually found upon the Calibre Scale. Moreover we may 
not only have the Diameters of Globes or Bullets, but alſo all the Ho- 
mologous Sides of any Bodies, as well regular as irregular (provided 
they are made of ſuch Materials as are to be found in our Table) toge- 
ther with their mutual Ratios as to Magnitude, as may be conceived by 
the following Table. As for Example, let there be given a Cube of 
Wood, whoſe Weight is 10 Pound, and let it be required of you. ro 
make a Cube of Copper of the ſame Weight with the given one; to 
do this, divide one Side of the given Cube into a certain number of 
equal Parts ; (bur i it may not be improper to tell you, that the more 
Parts you divide it into, the more exact will your Work be;) let us here 
ſuppoſe the Side of the given Cube to be divided into 60 equal Parts; 
then take their proportional Numbers from the following Table, and 
range them as uſual in caſes of the Rule of Three (viz.) as 309, the 
proportional Number of Wood, is to 128, the proportional Num- 
ber of Copper, ſo i is 60, the Number of Parts into which the Cube of 
Wood is divided, to the number of the ſame Parts requiſite for the Side 
of a Cube of Copper, of the ſame Weight with the Cube of Wood 
which was given; from which there will ariſe this Number 24 18, which 
are the Number of Parts of the fame Bigneſs, or Nature with thoſe in- 
to which the Cube of Wood was divided, as are neceſſary for the Side 
of a Copper Cube, of the ſame Weight with the Wooden one. 

| What has now been done with regard to the Side of a Cube, as a re- 
gular Body, may be done with reſpect to the Homologous Sides of an 
irregular Body; and thus may you have the Magnitudes of æguipon- 
derant Bodies, made of different Metals, fuch as 5 Braſs, Iron, &c. and 
all by the help of Models or Moulds, (to uſe the term in the Proplaſtic 
Art) ſuch as the Moulds of all the 1 Bodies, which are for 
«#547 1 the 


Diameter: of Æquip ondetant Balis, dnided i into equal Parts 
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the moſt part irregular, as all Cannons, Mortars, Petards, and ſuch like 
Machines; whether they be made of Wood, Wax, Lead, or any other 
Metal or Mineral whatſoever. To conclude, we may eaſily come at a 


means as we have been ſpeaking of, and by the aſſiſtance of the Table 
of Cube Roots given in the firſt Chapter; always obſerving that the 
given and required Body be exactly of the ſame Form. Concerning this 
Subject you may, if you pleaſe, have recourſe to the 25th Problem in 
Galileo's Treatiſe of the Sector; wherein he teaches how to find out 
the fame thing by an Inſtrument of his own Invention. 

Obſerve here that we have not given the Proportion of mixed Me- 
tals to the others; it being very difficult to aſcertain any Rules concern- 

ing it; becauſe the Pound and ſuch like Workmen, have very 
various Methods of allaying, or mixing Metal when they caſt Cannon, 
of which we ſhall ſpeak more fully in another Place. We have, however, 
obſerved by Experience, that the Weight of a Metal mixed in ſuch 
Proportion, as that in roo Pound of Copper, there is 20 Pound of Braſs 
mixed with Lapis Calaminaris (which the Latin called Aurichalcum, the 
Germans Meſſing, the Poles Moſiads, and we Lattin) and 10 Pound of 
Tinn; (an Allay which is eſteemed the ſtrongeſt, and is now in general 
uſe amongſt the European Nations) comes the neareſt in Weighr to the 

Specific Gravity of Braſs made with Lapis C alaminaris, 


Gold „%% 888 
Mercur 111 
Lead - =- = =- = = =- 118 | 
Silver = - = - - = = - -— — 322 
Braſs or Copper = - - - 128 
| Braſs with Lapis Colaminaric - - - 130 
Iron „FFV = - - - = 133 
Common Tinn = : - - - - - 136 
Pure Tinn += <- - = - 137 
Loadſtone = - - - - - - - - 156 
Marble - - - - - - =- - - 168 
| Stone =. —— - © - = - - 192 
 Chryſtal - - - - - - - - - 201 
Sulphur - - » - - 202 
Water „ — »„„ „ — 266 
Wine 2 
Wax — eee ee eee eee — 271 
Oil: 276 
Lime - Tree Wood 309 
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W. E may i ſolve both che one and the other Queſtion, given in 
the above Examples, by another Method; as ſuppoſe we wanted 


to know the Diameters of Bullets or Balls, by the known Diameter of 


any given Ball, or that we would have the 8 Sides of any Bo- 


dy, whether regular or irregular, by the known ſides of any given Body: | 
(ain obſerving that they be of 2 Weight.) In order to come at this, 


proceed as follows. With any Scale whatſoever, take the proportional 
Parts of Metals as you find . in the above Table, and ſet them off 
upon the Line A, B, Fig. 10. beginning from A towards B, making a 
Point or Diviſion where every Diameter terminates, and write under 
each Diviſion a Name or Character, to denote the Metal to which it be- 
longs: Thus will your Figure be adjuſted. I ſhall now illuſtrate the Uſe 
of it, by an Example of the ſame nature with that which I gave laſt. 
Let there be given, for Example, the Side of a Silver Cube, by which 


you are to find out the Side of a Chryſtal one of the ſame Weight With 


a pair of Compaſſes take the right Line in your Figure, which is equal 


to the Side of a Cube of Silver; then fixing one Foot at the Point diſtin- 
guiſhed by the Word Silver, deſcribe an Arch of a Circle with the other, 


towards which from A, produce the Tangent A, C, ad infinitum. Then 
taking the Diſtance between the Point diſtinguiſhed by the Word Chry- 


al, and the Tangent A, C, you will have che Side of a Chryſtal Cube of 


equal Weight with the given one that was of Silver, and conſequently all 


the Diſtances between the Points upon the Line A, B, and the Tangent 


A, C, will be the Sides of Cubes, made of Metals differing from a barns 
Cube in in King but Foe to it in — 5 


CHAP. X 


to one another. 


different 
from ours both in Name and Effect; and were by them changed 
and altered a thouſand ways, as well in cohfideration of the various Na- 
tions they traded with, as the ſeveral Commodities that they weighed. 
It is che ſame thing in our Days; for the Weights uſed by the French, 
differ from thoſe uſed by the Spaniards, which are again different from 
thoſe of the Italians, Germans, Poles and Enghfþ ; this variety as to 
Weights holds good through all the Nations in the World; where they 
bear —— Names in the Languages of cheir reſpective Countries. 


More- 


f 
t 1 
3 
1 
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NICs. 
Ass to the Weights of the Ancients, and the particular Difference be- 
- tween them, the * Wricings of both Greek and Latin Authors will fully 
inform us: We have here collected ſome of them, of which we ſhall 
| ſpeak as we 8⁰ along. In the firſt place the Ancients generally divided 
their Weights into two Claſſes, (vix. Y, the Greater and the Smaller ; of 
the Greater there was 
The TALENT, which amongſt the Hebrews was a kind of W right I 
(without any Mark upon it,) of 3000 Shekels, as may plainly be ſeen 
in the xxxv111th Chapter of Exodus, wherein is mentioned 4 Sum of 
100 Talents, and of 1775 Shekels, which was collected after 603, 55 
Men had paid each half a Se. Now the Hebrew Talent contained 
100 Hebrew Mine, and 120 of Attica, or 1500 Ounces, 12000 Drams, 
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| Moreover there are ſome Weights that are uſed for weighing Gold, Pearl, 


Coral, and other Things of Value only; and others for Iron, Copper, 


Lattin, Lead, Tinn, Sulphur, Allum, Wax, Tallow, Hemp, Wool, 

freſh or ſalt Meat, Butter, Cheeſe, and the like Goods of Bulk. F ur- 
thermore, there are particular Weights uſed by Phyſicians, Apothecaries eB 
and Surgeons, with which they weigh and adjuſt the Medicines which 
they prepare for the humane Body. It is in this Chapter then that 1 

propoſe to entertain you with the Difference of all theſe Meigbis; be- 
ginning firſt with thoſe of the Ancients, then proceeding to oyrs, and 
finiſhing with thoſe of the moſt Modern Date, all which we ſhall enu- 


merate and reduce to an Equality between themſelves; ' which done, we 
ſhall ſhow of what Uſe their Co-equations or Equalities are in Pprotech- 


or 125 Pounds, each Pound weighing 12. Ounces. With the Talent 
they weighed Gold, Silver and Copper : See Villalpandus upon this Sub- 


ject in his third Volume, where he powerfully refutes thoſe who differ 
from him in Opinion. But Authors diſagree as to the Weight of the 
Shekel, Merſennus, in his Treatiſe of Meaſures, Weights ao Coins, af- 
ſures us, he found that a Shekel of Silver (which he would have to be 
equal in Weight with one of Gold) weighed 268 Grains, and from thence 


concludes, that the Hebrew Talent of 3000 Shekels was equal ro 87 


Pounds (of 16 Ounces each) 3 Ounces, 6 Drams, and 2 Denar, or to 

| 804,000 Grains, From whence we ſee that the Talent, as calculated by 
Villalþandus, exceeds that of Merſennus, by 6 Pounds (of 16 Ounces each) 

8 Ounces, 2 Drams, and 2 Denar. Some are of Opinion, that the He- 
| brews had two ſorts of the Shebel, (viz,) the common one, or the Pro- 
phane Di-drachma, and the Tetra-drachma of the Sanctuary, which was 

| double the common one. But you may if you pleaſe read Villalpandus 
upon this head, where he diſputes with great Energy againſt Greffius, 
and maintains that the Sheke] was but of one kind, which was of equal 
Value with the Athenian Stater, and not of two, diſtinguiſhed by the 
Denominations of Prophane and Sacred. The Drachm which was the 
Sougth part of a Shekel, as mentioned in St, Luke, Chap, xv. verſe 8. was 
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equal to a Roman Denarius; of which in St. Marth. Chap. xvii. ver. 22. 
or as che half, in St. Mattbeu, Chap. xvii. ver. 27. The Shekel was com- 
poſed of 20 Oboli, which the Hebreus called Gerab, and the Chaldeans, 
Maha; the Obolus according to the common Opinion of the Rabbins 
weiged 16 Grains of Barley; from whence (as they equal the Grains of 
an Ounce, which we ſhall ſpeak of hereafter) we may make a Shekel or 
20 Oboli to contain 320 Grains. Thus 3000 Shekels will weigh 960, ooo 
Grains, or 104 Pounds (of 16 Ounces each) 2 Ounces, 6 Drams, and one 
Denarius. But if you would know any thing ; farther, relating to the 
Weight of the Hebrew Shekel, read Merſennus of Meaſures, Weights and 
Coins, together with the Authors he quotes upon that Subject. 

By Authors we find it for a certainty that the Talent amongſt the Ro- 
mans was of three ſorts. 'The Leaſt of the three weighed 84 Pounds 
Roman. The Mean one was 120 Pounds, as Vitruvius ſays in the laſt 
Chapter of Book X; where he relates, that Heliopolis was fo firmly wal- 
led with Flints, and ſo ſtrongly fortified with Hides, that it could bear 
the Shock of a Stone of 360 Pounds Weight, thrown from the Baliſta; 
now this was the Weight of three Talents, each of which was 120 
Pounds. You will find the Third and Greateſt Talent, in Suidas and 
Heſychius, who both aſſert it to have been 12 5 Pounds, which i is a _ 
equal to an Hebrew Talent. 

The Grecian or Attic Talent was 6000 Dries, or 65 Attic Mine, 
as Suidas relates from Feſtus. According to Villalpandus it was equal to 
half of the Hebrew Talent; but according to Suidas and Hefychius, the 
half of the Roman Talent ; that is 624 Pounds Roman Weight. The 
Value of the Attic Talent in Money was 600 Crowns ; which may give 
us an Idea of the famous and memorable Liberality of Alexander the 
| Great towards Men of Learning, when he preſented his Maſter Ariſtotle 
with 800 Talents, as a Gratification for the Trouble he had been at, in 
deſcribing to him the Nature of all Animals; which amounted (as ſome 
will have it) to 480,000 Crowns: And likewiſe when he ſent Ambaſſa- 
dors to the Philoſopher Xenocrates, with a Preſent of 50 Talents, which 

anſwered to 30,000 Crowns. Beſides the 7. alents I have already men- 
tioned there were ſeveral others; as 4 
The Thracian Talent, which weighed 120 > Pia, The hin | 
which was 80 Pounds. The Alexandrian, which was half of 2 Attic 
Talent (viz) 31 Pounds, 3 Ounces. The Syrian, of 1500 Drams, or 15 
Pounds, 7 Ounces, and 4 Drams; and that of gina, which w. no 


more than 10 Drams. 


As to the Leſſer M. eights of the e you will find amongſt the 


Hebrews 


The MINA or MANEGH, which was = Mvielicn 120 Drawer, 


The Grecian Mina or Mna — was of two o ſorts as / the . of | 
| 75 Dram, 
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And the Greater (which was bigger than the new one of Solon) Too 
Drams. The Dram was divided into 6 Oboli; the Obolus into 2 Semi- 
oboli; the Semi-obolus into 3 Chalet; the Chalcus into 5 Leptes, But for 


weighing of D 
the Mina into 16 Ounces; the Ounce into 8 Drams ; the Dram into 3 
Scruples ; the Scruple into 2 Oboli; the Obolus into 2 Semi- oboli; the Semi- 
obolus into 12 Siligua, and the Siligua into 4 Grains or Moments. | 
The Ming of Alexandria was'20 Ounceszand 3 in ſhort to conclude with 
the Mina, the Prolemaic was 8 Ounces only. 
Ihe POUND was what the Romans properly called — or A, 
or Aſis; this Weight was the Leaſt of the Greater Sort or Claſs, and che 
Biggeſt of the Leſſer. It was commonly 12 Ounces, and this Roman 
Pound was 4 Drams lighter than the Attic Mina. The Pound was ori- 
ginally divided into 12 Ounces only; then the Sextans was 2 Ounces ; the 
Ryadrans 3 Ounces; the Tyiens 4 Ounces; the Quincunsx 5 Ounces ; the Se- 
mis 6 Ounces ( which was alſo called half a Pound; the Septunx was 7 
Ounces; the Beſis 8; the Dodrans gz, the Dextans 10; and the Deunx 
11 Ounces. The Pound was again divided into other ſmaller Weights ; 
as, 24 half Ounces; 36 Duelle; 48 Sicilica; 72 Sextulz; into 84 De- 
nari, 168 Victoriati, and 288 Scriptula, © 

Beſides all this, the Pound was a kind of Meaſure amongſt the Ro- 
mans, which was divided into 12 Parts, which they called Unci# or In- 
ches; this they called the Menfural or Meaſuring Pound, to diſtinguiſh ir 
from the Ponderal or Weighing Pound. Now this Menfural Pound, (ac- 
cording to Galen in his Vth Book of the Compoſition of Medicaments) was 
a kind of Veſſel made of Horn, with which the Romans uſed to meaſure 
Oil; and was divided by certain Lines drawn either withinſide or with- 
out into 12 Parts, which were called Uncia. Galen farther informs us 
in the VIth Book of the ſame Treatiſe, that the whole Menſural Pound 
was equal to but 10 Ounces of the Ponderal Pune. and wm [even was 
2 Ounces lighter. 

We have now ſpoken ſufficiently of the ancient Weights ; let us pro- 
ceed to examine the various Weights in preſent Uſe: amongſt which, 
whether they be of the Greater or Leſſer ſort, we ſhall find a wide diffe- 

rence. But as we have no Terms to expreſs them by in our Language, 

no more than we had for thoſe of the Ancients which are equally fo- 
reign to us; we ſhall call them by the Names they bear in the Coun- 
tries where they are uſed, and particularly by ſuch Terms as are the moſt 
common among Merchants: And this we ſhall do with all poflible Brevity. 
: DOLIUM (which alſo is the Name of a Veſſel e to a Tunn 
is a Weight much uſed in Poland (where it is commonly called Beczka) 
and is 590 Stones or 1600 Pounds: I ſuppoſe them here to be Stones of 
Warſqw, which weigh 32 Pounds each. | 
The MIGLIER, which we call the Millier, is a anne Wilght of 
40 Miriads (called in that Country Miri) each weighing 25 Pounds; 
= — thus 


rugs and Medicines, the Phyſicians and Surgeons divided 
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thus the whole Millier will weigh 1000 Pounds, allowing 12 om 
each Pound. 

3 BACCAR in the Kingdom of Calienty b a certain Weighe, 
that at Lisbon anſwers to g great Qyintals, and weighs in all 640 Pounds. 
CALLA, is an Mexandrian Weight of 960 Fou 
CARGO, or CARICO, Ce, or Dading, is a Weight common- 
ly uſed in France, Spain, Italy, and Portugat; this is efly the Load, 
or Burthen of an Horſe, Aſs, or Mule. In Spain it is intals, which 
are 360 Pounds, and ſometimes 4.32 Pounds; at 44 _ — it 1s 
400 Pounds. At Lions and every other Place in France it is 270 Pounds, 
and ſometimes 300 Pounds. The Schiffpftnd? of the — has ſome 
Affinity to this ſort of Mrigit, as we ſhall ſhow in its proper Place. 
BIRKOWIEC, a Weight among the Muſcovites, and the Inhabi- 
rants of V hite Ruſſia, contains 10 other ſmaller Weights, (which the Peo- 
ple of thoſe Countries call *Pud) each of which weighs nn, 2 1 
whence it is that this #eigbt is 360 Pounds in al. 


The 8 CIBA of the Egyptian weighs 320 Pounds. 


The RIVOLA or funde a Weight uled in the Country about 


Damaſcus, is 225 Pounds. 


STAR, amongſt the Venetians, weigh 360 Pounds and lorniitiines 
220, 180, 130, or 120, and ſometimes but 110 Pounds. This Diffe- 


5 rence ariſes from CO TEIN with 25 which 


I ſhall not here dwell upon. | 
The WAGE, a Weight 0 the Belgians, weight at Antwerp 
165 Pounds; at Bruges in Flanders 30 Stones, or 180 Pounds; ſometimes 


at the ſame Place it is but 20 Stones or 120 Pounds j with this _ wh 
Butter and Cheeſe. 


IN TAL, QUINTALO and-QUINTALIS; « Welght a. 


mongſt the Spaniards and Portugueze. In the City of Lron ren too 


Pounds. Ar Sevill de great Qyintl is 144 Pounds, and contains 4 Et. 
or Arrobas of 42 Pounds each: the little Sima is only 28 Pounds. 


There alſo they have another ſort of Nintal which is 120 Pounds, or 
4 Robes of 30 Pounds each. The Portuguese Ryintal is 128 Pounds, and 
contains in like manner 4 Robes, of 42 Pounds each. This is their 
Greateft Quintal: the Leſer is but 112 Pounds; which alſo contains 
4 Robes, weighing only 28 Pounds each. In the ſame Country the 
 Nymital of Wax weighs 1 4 of the Leſer 


werp, and in Morocco and Guinea 129 Pounds. 
CANTAR and CENTNER is what was ancient "Oy the 


 CENTENARIUS or Hundred, which weighed 165 Povtids: froth 


 Whence it was that in Nonius the Soldiers cried out: 94d fit? Bafa, 
jactas Centenarias; if it be only that theſe Machines threw ot 


Stones of 100 Pounds? But now this Weight is virial prodigioully; and 
ſuited to the Convenience of a vaſt many Nations that make uſe of it In 


France 


24imal, and is therefote 168 
Pounds. In the Kingdom of Fez, the Qyintal is 66 Nun of Ant- 
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France (for Example) in the City of Paris, it is divided into 4 Qyartrons, 
or Quarters, of 25 Pounds each. At Lions, Thoulouſe, Avignon, and Mont- 
pellier it weighs 112 Pounds. In Spain it is 4 Robas, each Roba 30 Pounds, 
which added together make 120 Pounds, and anſwer to the Weight of 
a Quintal. In Puglia, Calabria, and Candia, as alſo at Conſtantinople, 
Alexandria, Aleppo, and the Iflands of Cyprus and Rhodes, it is 100 
Rotules; in Sicily 61 Rotules of 30 Ounces each, make a Hundred or 
Centenary. At Damaſcus it contains 5 Zurls, or 5 Stones, of 20 Rotules 
each. In Barbary, it is 5 Robes, and every Robe 20 Rotules; at Oran it 
is 4 Robes, In England it is 112 Pounds. At Noremberg and moſt of 
the chief Towns in Upper Germany it is 100 Pounds, 120 Pounds, and 
| ſometimes 132 Pounds. In Silgſia and Yratilaw it weighs 5 Stones of 
24 Pounds each, which is 120 Pounds; the ſame it weighs at Hamburgh 
and Dantzick, At Koningsbergh it is 138 Pounds. At Lubeck and Stetin 
in Pomerania it is 121 Pounds. At Cracow in Poland it is 138 Pounds. 
At Warſaw it weighs 5 Stones of 32 Pounds each (as I have already ſaid) 
which make 160 Pounds; in purſuance to the Orders eſtabliſhed in that 
Kingdom in the Year 1565. At Leopole in Ruſſia, it is 5 Stones of 
30 Pounds each. 

The ROBE or Arroba, is a Spaniſh and Italian M. ergo of 36, 32, 
30, and 28 Pounds, as I have already ſaid. 

The ST ONE, commonly called Stein in the Upper and Lower Ger- 
many, is much uſed by the Germans, Flemmings, Hollanders, and all the 
other Nations that inhabit the Borders of the German Ocean, and the 
Baltick Sea; as in Poland, Lithuania, &c. It is likewiſe uſed in Italy, 
(viz) at Rome, Florence, Bologna ; as well as Hamburgh, Lubeck, and 
Stetin; in all which Places it weighs 10 Pounds: At all theſe Places they 
have likewiſe one of another ſort, which is double of the firſt, and con- 
ſequently weighs 20 Pounds. At YVratiflaw in Sileſia, it is 24 Pounds; 
at Cracow 25 Pounds; at Warſaw and Lublin 32 Pounds, in purſuance 
to the Orders iſſued out by Sg:/mundus Auguſtus in the Year 1505; at 
Leopole it is 30 Pounds; at Dantzick the Stone is of two kinds, the 
biggeſt of which is 34 Pounds, with which they weigh Flax and Wax ; 
and the leaſt is only 24 Pounds, with which they weigh Drugs, Spices, 
and all Aromatick things. At Koningsbergh it is alſo of two ſorts, the 
biggeſt weighing 40 Pounds, and the leaft 25 Pounds. At Elbing, Vilna 
in Lithuania, at Riga, and at Revel in mon. it is 40 Pounds; and at 
Thorn 24 Pounds only. 
NAGEL is a V eight in England, which is particularly uſed for 
weighing Wool : at Bruges in Flanders it is 6 Pounds. Furthermore 45 
Nagels conſtitute a certain Weight which they call Wage, 2 Wages make 
a Sack, and 3 Sacks make a Seltier or Serpelier. But in England the 
Nagel weighs 7 Pounds; 3 Hundreds and; make a Sack of Wool, 

which is 52 88 the TOD is likewiſe an Engliſo . and is 4. 
N. 2 


The 
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The ROTULA or SCUTARIA is a Veigbt in Italy, and in 
ſeveral Parts of the Eaſt, as in Arabia, Syria, 24 Rhodes, and Cy- 
prus: It is divided into ,12 Ounces, Sacros, or Sache/es ; into 24 Sexatios 
or Siclos; into 48 Denarii, 7 of which make an Ownee; into 96 Dar- 
quins, or Drams; into 288 Scruples; into 570 Origſals, or Obali; into 
864 Danigs; 1728 Kirats, or Carats, or Siliqua, and into 6912 Keſtufs, - 
which fignify Grains. According to Nicholas Tartagha, in his Twelfth 
Queſtion, the Rotule or Rotula at Venice, weighs 2 Pound, or 3 3 5 
Ounces and 3, and 3 Ratules make 100 Ounces. In Sicily the Rotule is 
30 Ounces; at Alcairo it is 6 Pounds; at Aleppo bo Ounces ; at the ſame 
Place the Ounce is divided into 8 Mefallicks or Metecalles (this is the 
Turkiſh term for Drams) and one Rotule is 480 Metallicks, each of which 
weigh 1 4 + Peſo, and 10 Peſo make an Ongue, or Ongy; in fine, 5o Me- 
tallicks make a'T; aurkiſh Mark ; but 32 of them would conſtitute ours. 
The MINA, MANEG, or M NA, in Egypt, weighs 16 Ounces; 
in Syria and Judea 18 Ounces ; but in ſome other Places it 1s found . 
that the Ancient Grecian Mina weighed 100 Dram. 
The POUND, which in Germany is called the Pfundt, in Yo Low- 
Countries, Pond, and by the Poles, Funt; is in great requeſt all over 
Europe, and well known to moſt Nations of the World. But as it is 
very variouſly divided by different Nations, and is obſerved to be very 
much altered as to Weight, and the Number of ſmaller Weights it is 
divided and ſubdivided into, I ſhall enlarge a little more than ordinary. 
upon this Subject, and inſert here its Differences and unequal Diviſions, 
as practiſed in the ſeveral Provinces and Cities of Europe. For this once 
I ſhall follow the Order of Marius Merſennus, who was a very nice Man 
in his Obſervations. I have taken Part of what follows from a Treatiſe 
of his, of Meaſures, Weights and Coins. He begins then with the French 
Pound, with which he compares, and to which he reduces the Weight 
of the Pound in ſeveral other Countries. Firſt he divides the French 
Pound into 16 Ounces, the Ounce into 8 Drams, the Dram into 3 Scru- 
= ples, or Deniers; ſo that the whole Pound contains 384 Scruples or De- 
= mers in all; the Scruple is divided into 24 Grains, by means of which 
Diviſion the Ounce will contain 576 Grains, and conſequently the whole 
Pound is 9216 Grains. As to the Grain, though it is a very ſmall and 
inconſiderable Part of the Pound, yet he ſays the Goldſmiths in France 
= uſually ſubdivide it into 512 Particles. He then aſſures, that he tried - 
= and found of a Grain weighed at leaſt as much as 40 Particles or 
= Grains of Sand, from whence it follows, that a Particle of Sand weighs | 
irre of the Grain of an Ounce. 
Having thus aſcertained the French Pan; he teaches a Method by 
which Coiners may make their Grains as nice as poſſible, v/z. They 
muſt firſt divide the Pound into 16 equal Parts, or Ounces ; then ſubdivide | 
each fixteenth Part, or Ounce, again into 24 equal Parts, which will be 
Deniers, and cken each Denier into 24 other equal Parts, which Sa be 
L rains. 
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Grains. This la Divifion may eaſily be done with a little Plate of Cop- 
per or Silver, very thin and longiſb, that it may be convenientiy divid- 
ed into 24 Parucles or little Plates; but Care muſt be taken that the 
Plate is equal and uni form throughout all its Dimenſions. Some (fays 
he) think it may be done with more Exattneſs with Braſs. or Iron Wyre, 
as being more even and regular than Plates of Copper or Silver but (to 
ay my Thoughts concerning this Method) if they ſeek after an extream 
ality, by Pieces of Wyre, they take a wrong Method to find it; and 
the reaſon is, becauſe the An End of the Wyre that paſſed through the 
Hole or M. 22 widened it in fome Degree or other, and thus that which 

came through after it will be bigger, and. conſequently heavier than 
the firſt. 7 his Inequality has been ſufficiently examined, by the Gold 
Weights, and diſcovered by the moſt exact Scales, and it is impgſſible to 
remedy it, whether you file the Wyre or cut off any Part of it, ſo tht i 
you will never this way find out that perfect Geometrical * iy Ml 
 abbich you ſought after. 2 

Having done with the French, he proceeds to the Roman Pound | which 
differs vety little in its Diviſion from the firſt. For it is divided into 12 
Ounces, the Ounce into-8 Drams, then into 24 Deniers, or into 612 
Grains. Now the different Weight of the French and Roman Pound, 
appears from the Experiments he - himſelf made; for he ſays chat the 
Difference between the Roman and French Ounce, is 40 French Grains, 
and that the Roman Drum is 67 French Graim, and conſequently that 
the French Dram is 5 Grains heavier than the Roman; and that the 
Roman Pound is equal to 11 Ounces, 1 Dram, and 1 Dexier : Now if you 
reduce this into Grains, you will find that the Grains of the 3 
Pound will be equal to 6432 Grains of the French Pound, and conſe- 
quently that the French Pound will be to the Raman Pound as 9216, is 
to 6432. 

0 che third Place he gives us the Enzlifh Pound, which is wor the 
Goldſmiths particularly make ule of to weigh Gold and Silver, and 
- which they commonly call Troy Weight. This Pound is divided into 12 
Ounces, each of which is heavier than the French Ounce, by 10 French 
Grains. Thus the Proportion of the French to the Enghſb Pound is as 
9216 to 7032. The Merchants of this Iſland have another ſort of 
Pound, which they divide into 16 Ounces, and which they call afoocr- 
dupois; the Ounce of this Pound is 40 French Grains lighter than the 
French Ounce, and conſequently equal to a Roman Ownce: Thus this 
whole Pound is equivalent to 14 'Ounces, 7 Drams, and 18 Grams of 
French Weight. From this we infer that the French Pound is to the 
Engliſh Pound of Avoirdupois Weight as 9216 is to 8586. Now as it 
happens that the Ounce of Troy Weight, which being 10 Grams heavier 


than the French contains 840 Se it is plain that the Engliſb Grains 
are ; and half lighter than the French Grams. And thus as theſe Grains 


| are. of the ſame Weight in one wad che other Zugh/bOunze, . 
"= 4 


ly 
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iy the Pound Avoirdypois of 16 Ouncet, will be equal Q 14 Ownees, ad 
an half Troy Weight. 
8 England he goes on to the Lox C ſuntries or Halle Where he 
aſſures us he had often made the Experiment, and found, chat the Lox 
Country Half Ounce, weighs half a French Grain more than the Frenc 
one. Thus the Dutch Pound of 16 Ounces will weigh 9332 French 
Grains, and conſequently: the Proportion berween the Fren ench 99g 12 
Dutch. Pound will be as 92 16 is to 9232. In the Law Countries ch 
vide the Ounce into 20 Anglies, (which the Dutch call Engel) Th WP 8 
the Anglic is ſubdivided into 32 Grains, Thus the Dutch. QJumce wil 
weigh 3 Dutch Grains, and from thence it Will f. allow that the Duh 
Grains are about . lighter than the French ones. 
As to the Spaniſh Pound, he does not pretend tc to know any thing e of thar 
by his own 2 and only ſays, that he has heard that it is equal 

to 15 Qunces, and 24 Grains of French Weight. But! find hy Villal Han- 
dus, chat the Pound is of three Sorts among 62 award (we) ) the! Bi 
ger of 32 Oui the Mn of 16 ; and the Helfe r (which they call 45 
gentaria) of 8 Ounces. 

I ſhall here ſubjoin the Diviſions * Subdiviſions of the Pound, in fe: 
veral other particular Provinces and Cities, from MY own Experience, or 
from the Information I have had from others. 

In Poland the Renal Pound is 32 Lotþs gr Half Oe; ; each Toth 
weighing 1 1 Szciliea, which in the Language of the Country are 
called 8 3 j therefore the whole Poung weighs 48. Sicilica. The 
Dantzic Pound is in like manner divided into 3 24 oth and the Loth in- 
to 4 Quarters, which they alſo call 19 ; the Quarter j into 4 Se eres 
or Panderal Nommules. Canequen y the Dantzic Pound is compoſe 
of 512 Nommules, Now ſince it happens that 32 of rheſe Nommules 
make an Ounce of a Pound, it will neceſſarily follow, that 4 Nommules 
will make a Dram, and —— a Nommule will weigh 18 Grein; from 
hence it will follow, chat the whole Pound will be compoſed c x 9216 
Brains, which are equal in Number to the Grains that conſtitute the 
French Pound, as we e before obſerved from Mer ſennus. Now in g- 
der to know what Proportion a Grain of the Dant: ric Pound, may bear 
to the Grain of a French Pound; pleaſe to take notice of what follows. 
Peter Crugerus, one of the moſt famous Mathemaricians in Van 5 
Jures us (in a little Treatiſe of Arithmetic which he wrote in Germany ;) 
he had aften experienced that the half Pound of Cracow ( whic hich the 
Poles call Graywng, and the Germans Marat) weighed 16 Loths, and 12 
Nammules of Dentzic; that is, that the half Pound of Cracow i is 12 
Nomaules heavier than the hal Found of Dantgic of 16 Loths. From | 
whence we may.conclude, that the Dantzic Hound is to that of Cracow, 
a8 panty ro.9648, But inaſmuch as it is the moſt current Opinion, 
amongſt Goldſmiths, as well as the molt received one amongſt ch © ge 
e of the Bees that the Hracaviy Baſt Paung qught to . 
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Imperial Dollars, or Silver Crowns, and inaſmuch as the aforementioned 
Peter Crugerus ſays he himſelf tryed and found that 7 Dutch Dollars 
weighed 16 Loths, and 12 or 13 Dantzic Nommules, and that upon a 
ſecond Tryal, he found that 7 new Saxon Dollars weighed 17 Loths 
and one or two Nommules of Dantzic ; it will follow that 7 Dollars 
want but little of being equal to the Cracovian half Pound; which a- 
grees very well with the common Opinion with regard to this matter; 
which on the other hand agrees with the Obſervations of Crugerus, who 
having taken upon him to examine the Weight of the Cracovian and 
Dantzic half Pound, we ſhall particularly ſtick to what he ſays; that we 
may avoid the Confuſion and Trouble, which a Diverſity of Obſervati- 
ons might introduce into our Diſcourſe. 

But ſince Merſennus in his Treatiſe of Meaſures, &c. makes the I mpe- 
rial Dollar and that of Burgundy or Flanders (which the French call Pa- 
tagons; and which are very well known all over the Low Countries) to 
weigh 22 Demers, or 528 French Grains, it will follow, that the Cra- - 
covian Pound, weighing 14 of the like Dollars, will be equal to 7392 
French Grains ; and the Pound of Dantzic to 7061 of the like Grains. 
The Warſovian Pound is an Ounce lighter than the Dantzic Pound, as I 
myſelf have experimented, it weighing but 8640 Dantic Grains; there- 
fore the Warſovian bears ſuch Proportion to the Cracovian Pound, as 
8640 does to 9648; that is, it is lighter by 1008 Grains, which are e- 
qual to one Ounce, 5 Drams, 2 Deniers, and 21 Grains. But it weighs 
6619 5 French Grains, The Pound of Koningsberg bears ſuch Poor 
tion to that of Dantzic as 8121 3 does to 9216, as appears by Peter Cru- 
gerus, who found that 160 Pounds of Koningeberg, were equal to 141 
Pounds of Dantzic. The Pound of Vilna is equal to 29 and ;; Loths of 


Dantzic, and weighs 8378 , of Dantzic Grains. The Pound of No- 
remberg is equal to 11511 Dantzic Grains; therefore it exceeds the 


Dantzic Pound by 2295 Dantzic Grains; which are equal to 7 Loths, 


3 Drams, 2 Deniers and 5 Grains. That of Cologne weighs 39 Loths 
and 3 Nommules, or 11286 Dantzic Grains; therefore it exceeds the 
Dantzic Pound by 2070 Grains, or 7 Loths, 2 Deniers, and 6 Grains of 


Dantzic Weight. In purſuance of an Imperial Mandate, the half Pound 
of Cologne ought to weigh 8 Imperial Dollars, which Crugerus ſays he 
found to be the Weight of it; the whole Pound therefore muſt weigh . 


16 Dollars, and conſequently it will bear ſuch Proportion to the Craco- 


vian Pound, as 8 does to 7; or that it muſt be ; or 2 Ounces heavier than 
that of Cracow. Crugerus moreover obſerved chat the Dutch half Pound 
(which is called Troy-gewicht, and Troyſche Marck by the Germans) 


weighs 20 Leths and 10 Nommules, or 5940 Dantzic Grains; therefore 
the whole Dutch Pound is equal to 11880 of the ſame Grains, and ex- 


ceeds the Dantzic Pound by 2664 Grains, or 9 Loths and one Dram; 
whereas it exceeds the Cracovian but by 2232 Dantzic Grains, or 7 
Loths, 2 Drams, and 3 Nommules, From whence we may conclude, 


that 


» 
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that the Ounce of this Dutch Tro roy Pound, as commonly divided; into 20 
Anghics, or into 640 Grains (which ſome mean by the Word en] con- 
tains 742 2 of Dantzi© Grains, and conſequently that the Dantaie 4 PG. 
Grains are lighter than thoſe of Holland, The fame Dutch Ounce, Bo * 
* to Willebrordus Snellius, in his Eratoſthenes Botanic, Lib. Il. "Cap. "i 
V.) weighs 9 Golden Roſe-Crowns, commonly called Ryjen-Nabel o or 7 Roſe 
Nobles, Which Crugerus having tried, found that 4 'of thoſe. Nobles or 
Crowns, weighed 2 Laths, 9 Nommules and t of Dantz3ic, or 7423 Grains. 3 
The ſame Author in the fame place will Rave it, that this Ounce is Slag | 
to the old Roman Ounce. Again, if we compare this Batavien Pou 
with that of Frunte, we ſhall find that it weighs near 9104 French 
Grains. From whence it is evident, that the above Obſervations of 
Merſennus, concerning the Dutch or Batavian Pound, differ from this 
laſt ; inaſmuch as Merſennas has made the Dutch Paung to weigh 9232 
French Grains, whilſt Crugerus allows it to be equal to no- more than 
9104 of the ſame Grains; ſo chat there is a Difference. of 128 Grains 
between them. The Pound of Elbing is exactly equal to that of Dant- 
zic. But let us now proceed to the Diviſions and Subdiviſions of the 
Pound, as they are variouſly practiſed in ſeyeral other Provinces and Ci- 
ties. As for Example ; at Rome, Florence, and Bologna, they have a 
certain Pound of 300 Ounces, with which they commonly weigh Wax 
and Wool: At Milan, Pavia, and Cremong, the Pound with which, 
they. weigh Fleſh, is 28 Ownces. Ar Venice the Pound is divided i into 
12 Ounces, 72 Sextules, 1720 Sthics, and 69 12 Grains. At Vienna in 
Auſtria, the Paund is divided into 32 Loths, 1580 Nuints, 512 Depiers, 
and 12800 Grain. At Antwerp the Pound is of 16 Ounces. At Brug es 
in Flanders of 14 Ounces ; but! at the fame Place they have another 45 
of Poumd, which is divided into 16 Ounces; therefore the 100 Pounds 
of 16 Ounces each, are equal to 108 Pounds of 14 Ounces each; At the 
ſame Place they ſubdivide the Ounce into 2 Lets, the Loth into 4 Siſa- 
_ nits, the Siſanit into 2 Drems or . In che Kingdom of Fer. we. 
Pound is of 18 Ounces. 
In ſhort the Medicinal Powid, which | is e che Old Raman Pound, 
is divided into 12 Ounces, into 24 half Ounces, into 6g Droms, into. 
288 Scruples, into 576 Obolr, into 1728 Silica, and into. 5760 Grain. © 
I ſhall here fubjoin the Characters uſed by. Phyſicians,  Apothecaries 
and Surgeons, to expreſs. all the Parts of Pound: for Example ; the 
Pound is expreſſed thus Ib, an Ounce 3 ij; two Ounces 3 ij, and ſo on till 
you come to half a Pound, which is thus expreſſed th{s; a Dram 3 j; two 
Drams 3 ij; and ſo on to Eight; The Scruple thus © and the Grain 
_ thus gr: Pleaſe to obſerve that we ſhall make uſe of theſe Characters for 
the future, to avoid the too frequent Repetition of the Words 
There are 9 Veſſels of Metal, made like Cups, that anſwer to the 
Weight of one Pound. The firſt with all the reſt in ic weighs one Pound; 
or * nne and by icſelf 8 Ounces, _— Second with thoſe * 


Cott ; * 
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in it weighs 8 Ounces or half a Pound, and by it ſelf 4 Ounces. The 
third with thoſe contained in it 4 Ownces, and by. itſelf 2 Ounces. 


The F ourth with &c. 2 Ounces, and by itſelf -1 Once. The Fifth 
Sc. 1 Ounce, and by itſelf 4 Drams. The Sixth &c. 4 Drams, and 


by itſelf 2 Drams. The Seventh &c. 2 Drams, and by itſelf 1 Dram. 
The Eighth | &c. 1 Dram, and by itſelf 1 3 Scruple. And the aft 
15 Seruple or 36 Grains. _ 

Obſerve here that we have ſaid, in the former Part of this 8 
that the Hebrew Shekel, according to Mer ſennus, weighed 268 French 
Grains; but ſince Merſennus, in Lib. IX. of his Treatiſe of Meaſures, 
IWeights and Coins, will abſolutely have it, that the Imperial Dollar an- 
3 nearly to 2 Shekels, inaſmuch as 2 Shekels are equal to 536 French 


Grains; it muſt follow that 28 Shekels are equal to 14 Imperial | Dollars, 


each Dollar weighing £36 French Grains; which being compared with 


the Cracovian Pound, it will infallibly be found to weigh 7504 French 
Grains. Again, the Low-Country Pound (whoſe Proportion to the Cra- 


covian Pound we have already conſidered) will be found to weigh 9104. 
of the ſame Grains; which Number, as it does not differ very much 
from the Obſervations of Merſennus, as to the Proportion that this 


Pound bears to that of France, ſeems to me to be the moſt reaſonable, 


and therefore I chooſe to ſtick by this Proportion; for I am of Opinion, 
that Merſennus has aſſigned a Weight to the Imperial Dollar whicti 


would have agreed better with the Flemmiſh Patagon; this latter being 


in ſome degree different from the former, whether as to Purity of Sil- 
ver, Value and Weight, it being commonly lighter. But I ſhall leave 


this to the Deciſion of thoſe who are perfectly skilled in what relates 


to Money and Coins. 
The MARK of Money, which the Latins called Marcha and Libra, 


 Nummularia, or Nummaria, and which we n ein with hid * 
Nummular Matk or Pound, is much uſed by Monneyers, Goldſmiths, 


and all thoſe who are concerned in the Manufacture of Gold and Silver. 


In Poland, that of Cracow is 8 Ounces, or 16 Loths, which are equal to 


17 Loth, 7 Nommules, and ; of Dantzic. That of Dantzic weighs 


alſo 16 Loths, or 256 N or 1024 Quarters. The proportion 


of this to the above-mentioned half Pound of Dantzic is as 40 954 is 
to 4608 ; that is, that the latter exceeds the former by 554 Grains, 


which are exactly 1 Loth, 14 Nommules, and 14 Grains. The Dant- 
ꝛic Mark is particularly uſed in weighing Silver, and is divided into 


24 Sicilics, each of which is ſubdivided into 4 Qyarters; but that 
with which they weigh Gold, Pearl, and all ſorts of Jewels, is divided 


into 24 Carats, each of which weighs 12 Grains, or 4 Qyarters. The Mari 
of Elbing, is the ſame with that of Dantzic. That of Antwerp weighs 


$ Ounces, or 160 Anglics, or 5120 Grains; there likewiſe the Auglic 
15 ſubdivived into 6 Carats ; thus 960 Carats conſtitute a Mark of ; 2 
werp ; 3 200 of which Marks are Æquiponderant with 105 common 


Pounds 
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Pounds of the ſame Place. The Dutch Mark is 8 Ounces, the Ounce- 
24 Nommules, and the Nommule 24 Grains. The Roman Mark is 8 
Ounces, the Ounte 8 Drams, the Dram 3 Seruples, the Scruple 2 Oboli, 
the Obolus 3 Sthes, and the Silic 4 Grains. The French Mark, ac- 
cording to Merſennus, is 8 Ounces ; but we have already ſaid enough of 
its Subdiviſions. The Venetian Mark is likewiſe divided intg 8 Oun- 
ces, into 32 Quarters, into 1152 Carats, or Silics, and into 4608 
Grains. The Nummular or Money Pound of Florence is divided into 
24 half Ounces, or Loths, into 288 Nommules, and into 6912 Grains. 
The Golden Mark of Genoa is 8 Ownees, or 192 Nommules, or 4608 
Grains. At the ſame place the Silver Pound is divided into 12 Ounces, 
288 Nommules, and 69 12 Grains. The Money Pound of Naples is 12 
Ounces, or 96 Octaves. In Portugal it is 8 Ounces, or 64 Octaves, or 
288 Grains. In Miſnia and Saxony it is 8 Ountes, or 193 Nommules, 
or 4608 Grains: And to conclude, that of Nuremburg is 16 Loths, or 
64. Quarters, or 256 Primes or Nommules, or 1024 Sixteenths. 
We have I think faid enough of the different Properties and Pro- 
portions of Weights, as well Ancient as Modern; and I believe that no 
body will, after reading this, meet with any Difficulty or Doubt, con- 
cerning their Co- equations and Ratios to one another. I would only 
obſerve to you, that if you are deſirous of being farther ſatisfied up- 
on this Head, you may have recourſe to a ſmall Flemmiſb Book, pub- 
liſh'd by an Anonymous Author at Amſterdam, in the Year 1647, en- 
titled Treſoor van de Gewichten, Maten van Korn ende Landen, &c. 
from whence I borrowed a great many curious things, which are in- 
ſerted in this Chapter. After having reduced almoſt all the Werghts in 
the Univerſe, and compared them with the Ancient Roman Standard, 
and to one another; I have with the utmoſt Care calculated a Table 
in a circular Form, the Uſe of which I ſhall illuſtrate by the following 
Propst tt hh . . | 
Let there be given (for Example) a piece of Ordnance made in Traly, 
that carries a Ball or Bullet of 60 Th Roman; to know how many 
Pounds of Amſterdam it would weigh; you may proceed in the fol- 
lowing manner (viz.) as 100 Tb Roman, are to 76 I of An- 
fterdam, in the given Table, fo is 60 tb Roman, which is the Weight 


of the given Bullet, to the Weight of it in Amfterdam Pounds, which 


was. required, This being performed after the common way; you . 
will have 45 ; Ib, which will the Weight ſought of the given 
Bullet. This will hold good in all the like Caſes, and it will be 
. e for you to err, if you follow the Rules we have laid 
OPT” 5 ee * JJ 6 206 al 
I ſhall here, by way of Corollary, ſubjoin ſome Remarks taken from 
 Merſennus's Book of Meaſures &c. to prevent our being no more per- 
plexed by the Defect, and great and frequent Imperfection of Werghts, 
than by the great Difference and Variety between them; but that ns | 


* 
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7 contrary, when we meet with any thing of this kind that cannot 

poſhbly be rectified by our utmoſt Induſtry and Application, it may be 
given over and rejected, in conſideration of that great Degree of Incer- 
titude, that inſeparably accompanies almoſt every human Action. 


Having carefully fought after the Cauſe of all theſe Differences. aud; 5 
= Defeets, avhich could no ways be attributed to the Balance, nor to the va- 
il rious Tenour of the Air, no more than to the breathing of thoſs who lifted - 


| | u or held the Balance, which may ſeem to have a troubleſume Effect, and 

—_ to diſturb the Æquilibrium; I af length found aut, that all this Diverſity: 

1 proceeded from the Standard Weights, which are kept in Town Halls and 
Mints, for the Examination of all other Weights ; inaſmuch as theſe three 
Models or Standard Weights, of which the biggeſt. is 64 Marks, the mean 
32, and the leaſt 16, or -32, 16, and 8 Pound, do not fo exattly corre- 
 ſpond with each other, but that there is a Difference between them of ſeve- 
veral Grains; by which means the Ounce of one is not exattly the Ounce 
of the other. But that we may not raſhly aceuſe the Wardens, twho have 
the keeping f theſe Weights, nor the Workman who made them, of either 
Neghgence or Drſhoneſty : IT muſt here ſay, that it is a very hard Matter, 
or that in ſhort it is impoſſible that theſe Weights, let them have been made 

in what Manner, or of what Material Fever” nay if their Confifence had 
been as durable as Adamant, to preſerve their original Size in its utmoſt 
Extent, or that nice Proportion with which they were at firſt endued, 
| Let there be (for Example) two Braſs Weights of one Pound each, | 
adjuſted to each 25 with all the Nicety that the Induſtry of Man is ca- 
fable of, yet this nice Equality eannot' always, (nor indeed for any confiderable 
lime, ) remain in that extream Degree of Perfection as you may imagine; 
and the reaſon of it is, becatife; as theſe Weights are from time to time 
handled, in the daily Examination of other Weights, they wear out o- 
waſte a little by that Means, ſo that the more they are handled or moved 
about, the lighter they will become: from whence it happened that the a- 5 
nous Examiner of Weights, Semillardus, diſcovered his Mark, or half 
Pound, to have loft 3 Grains of its Weight in 2 Years time; which conſe- 
quently would have diminiſhed it 300 Grains in 200 Nears, and in 9 
an entire Ounce or 576 Grains in the Space of 432 Tears, $4 
But you may ſay, in anfiver to this; that theſe two Standard Weights | 
 rould be equally handled, as often as there is orcafion to make uſe of them, 
To the end that the one may be leſſened in an exa# Proportion with the o- 
ther; but to this I reply (not to mention the Difficulty of managing ſo, as 
that both ſhall be agitated with an equal Motion, and handled 5 nicely 42 
like, - that a Perſon's might ſay he had equally leſſened them) who- is he that 
can boaſt of knowing perfeetly how much his firſt handling wore them, how 
much it wore them in a Year, or indeed in an Age? Let us therefore con- 
clude, that we can be ſure of nothing upon this Head, no more than in ſe- 
veral other Caſes wherewith we. in vain  perplex ourſelves. Let us be well 
DJ sfied, if there ſhould be 4 Grain or two of Sens between two 
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-W cights; ; which is ſuch a Trifle, that it cannot well be ſaid to be i injurious | 


either to the People or the State ; for to xohat purpoſe ſhould we ſeek after 
that Geometrical Perfection, which is not only incompatible with all Human 
and Mechanical Ti binge; 5 out a alſo, abſolutely 2 with the * 870 


F our Nature? 
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Of Weighing INSTRUMENTS. 


W E uſually examine all manner of Weights, FRY two fore of In- 


ftruments, viz. the Balance, or Scales, and the Steel-yard, which 


ſome 4 the Statera Romana. We ſhall here ſer forth in the moſt con- 
ciſe Manner we are able, the Origin of both the one and the other of 
them; their Properties, their Uſe, their particular F orms 8 af: 50s 
and in ſhort TU manner of their Conſtruction. Þ 


Of the BALANCE. 


Some will have it that the Balance, and 8 teel-yard derive their Ori- 


gin and fundamental Principles, from theſe two general Axioms in Me- 
chanicks (viz) that Equal Weights weigh equally at equal Diftances, 

but unequally, at unequal Diſtances : and this other, that unequal Weights 
weigh unequally at equal Diſtances, but that they weigh equally at unequal 
 Diftarices, provided that their Diſtances are in a reciprocal Proportion to 


their N. $7 5h Thoſe who would be ſatisfied as to theſe Demonſtrations, 
may find them in Guido Ubaldus, Galileus, Simon Stevin, Fobn Buteo, in 
Guevara, and ſeveral other Mechanical Writers, who have enlarged 
very much upon this Subject. As for me, though I know that this 
Matter has been very leatnedly treated of by a great many, I yet 
think chey have left me ſome little to ſay; or at leaſt I may have leave 


to entertain ſuch as are Lovers of the Mathematicks, with an Abridge- 
ment of what ſo many others have diſcourſed of ſo largely, and demon- 
ſtrated with ſo much Prolixity. I ſhall then endeavour to render my 
_ Eflay uſeful by means of one Figure, which I ſhall here give you. 
Seppel for Example, that the Right Line A, B. in Pie 11,” be the 


Bras or Beam of the Balance, and that G is the Axis or Centet. Now ꝗM 
ler us ſuppoſe that A and B are æguidiſtant from G, and tlie Weights 
ſuſpended at thoſe two Points will infallibly æguipenderate, "if: they are 


equal to one another; it being very evident from out general Py flats, 


that two Bodies of the ſame Weight, and at equal Diſtances from theit 2 
common Center, are in quilibrio, in the Point of their common Con- 


junction, and in the Termination of their equal Diſtances. Thus the 
th wh Bodies 
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Bodies E and F, being ſuppoſed of equal Weight, and the Right Line 
A and B, by the Extemities of which they are ſuſpended, being di- 
vided in ſuch « Manner, that A, G, and B, G, arc equal, and A and 
Bi. from the Center, it will naceſſurihy follow chat the Point 
of Ægquilibrium of both Bodies is in G, which it would not be if they 
did not weigh equally, or if they had been ſuſpended at unequal Di- 
ſtances; neither of which happens in the preſent Caſe. But you 
muſt obſerve here, that the Veigbts muſt hang by Lines that are per- 
fealy perpendicular. For ſuppoſe the Body E be ſuſpended at the Point 
K, and that the Right Line G, K, be equal to the Right Line A, G, 
or G, B, and that the Line of Direction K, I, by which the Body E, 
tends towards the Center of the Earth, interſects the Right Line A, B, 
in I ; now beeauſe G, I, is not equal to A, G, or G, B, che Body E 
will no longer #guiponderate with F ſuſpended at B; by which it muſt 
plainly apear, that for Bodies to be in Ægquilibrio, ic is not only neceſſi- 
ry that they he of equal Weight, but likewiſe that they be <quidifane WM 
from the Center of the Balance. I ſhall now ſhow you the Figure of it, 
and furniſh you with ſome uſeful Obſervations concerning the nice Con- 
ſtruction and Examination of it. 

In Fig. 12. you have the Form of the Beam or Brachia of the Ba- 
lance; whereby Smiths, Scale- makers, &c. may ſee how to adjuſt them. 
The right Line A, B, is the fundamental Line of the whole Machine, 
which is exactly divided in the middle by the Right Line C, D, in the 
Point E; to this are joined two others that are parallel to it, and ægui- 
diſiant from E (viz.) F, G, and H, I, divided in in the like manner by 
C, D, in K, and L; from L deſcribe with the Line L, M, the Circle 
M, N, W, P, divide the inferior Semi-diameter of this Circle into 4 
equal Parts, at the Points L, O, and R, and from thence you may vaſily 
know the Diſtances of the Parallels G, F, and H, I, from the Line A, B, 
(viz.) the eighth Part of the Diameter M, W. or the fourth Part of the 
Semi-diameter L, M. From the Point K, the Cepter of the Balance, de- 
| ſcribe a Circle with the prickt Line K, a, or E, K, which is included 
in the Square, b, c, d, e, and where Workmen cammonly pur a kind 
of Nail or Axis which is round at Top, a little angular at the Bottom, 
and pointed at the End, upon which the whole Machine turns; now the 
Di of this Axis oo to be yery little leſs than the Semi-diame- 

ter of the Circle included within the Square. This Axis is fixed in an 
Handle, (the Figure of which you may ſee under the Letter B,.) which 
ſuſtains the whole Burthen of the Balance and Weights. The Brachia 
A, E, and E, B, are meaſured from E, and terminate always in the 
Lines M, W. or P. N, fx, eight or more times meaſured from E to- 
wards A or B. Obſerve here, that the longer the Brachia are, the nicer 
will the Balance be. They make the Falcrum of the Beam after this 
manner, (vi2,) Deſcribe a Circle from L. wich the prick. Lins I., D, or 

L. C, (which is equal to 4 of the Semi-diameter L, M,) then divide the 


Peri- 
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Periphery of it into 6 equal Partb in the Points C, 8, hg Dy g. V; then 
through the Points g, V, and hs 8, produce the right Lines g, T, 
and h, Q, till they join the right Line T, M drawn parallel to the 
right Line A, B, through the Point C: Now if from T., and Q..; you 
deſcribe che Segments V, f, and Z, 8, the upper patt of the Beam will 
be ſormed. Then from P, and N, fer the Diſtande berween Fr U, and 
N, 8, towards X and Y; and from I and H, draw the right Lines V, I. 
and H, X, towards V and X, and you will have the thickneſs of the 
 Brachia. Moreover from the Poicke X, D, and D, V, between X, D, 
and D, V, let there be the equilateral Triangles, X, D, i, and D, V, k. 
In ſhort, having deſeribed the rwb Segments X, D, and D; 1, from the 
Points k and i, you will have the lower part of the Beam formed, The 
Trutins, of Cock C, M, muſt be as long as dne of the Brurha, The 
Heads or Buttons of che Bruchie A, B, ate mide by certain ſmall Cir- 
cles deſctibed round A and B, wich the prickt Line of 4 quartet of the 
Semi-diameter M, O; the ſmall fer at the Heads of the Brerhin, of 
Points of Suſpenſion from which the Scales eommonly hang, are made ii 
the ſame Fortin us the great Axis in the Center of the Balance. We may 
cuaſily determine their Proportion by making ſmall Squares under A and 
B, between the parallel Lines A, B, and * I, the Interſection of whoſe 
Diagonals will give theit Centets, froth whence ſmall Clreles may be de- 
ſerlbed in theit ju Propottion to the Ait of the Balance, in the Form 
of which they muſt be wrought. _ 

The Scales muſt be of equal Weight; and if the Ropes or Chains (by 
one of which great Scales are always ſuſpended) are of the Length of the 
whole Beam they will be the more eat. This is What I had to fay 
with regard to the Conſtruction of the Balance, which is ſufficietit for 
tis time; I ſhall now ſubjoin ſome Obſervations which I have taken 

from good Authors, Which may be of uſe to you in jdn of the Per- 
fection or Imperfection of any Balance whatſoever. 


1 OBSERVATION ! 
Tue longet 


er che Balance is che mots exact will it be, incite as it's 
Brachia deſcribe a larger Cirele than the Brachia of ſmall ones; from 
whence alſo in latge Balances their Velocity is encreafed,; they being leſs 
attracted by the Center to a circular Motion, which is unnaturaf to theiny 
| and, on the contrary, leſs hindefed from a reftilinear or perpendicular 
Motion, which is natural to them, and by which the Extremities of the 
Brachia would deſcend, if not confited and carried round by the Cen- 
ter of the Balance; therefore the longer the Bracbia are, the more free 
and unconſtrained will their Motion be; chus the greater the Circammfe- 
rences they defcribe, che nearer will chelf Motion 4pproich te a right 
Line: If to this you object, that great Scales are not neur fo nice and 
exact as the ſmaller which are TI LE CREy that 
18 
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is entirely owing to the coarſe and ſtubborn Materials, of which' large 
Balances are commonly made, whereas the ſmaller are curiouſly wroughr 
and poliſhed. To conclude; the Ratio of their Velocities is as the Dia- 
meters of the Circumferences or Circles they deſcribe ; and the longer 

the Brachia of a Balance are, by ſo much will they be more ſenſibly 
acted upon, by the Weigbis ſuſpended from them, and WAY ö 
with e 5 Velocity. z 


OBSERVATION II. 


Scales when without Weig ghts may be in Equilibria, though at the 
Gs time they may be bien to Deceit. For if the Axis or Center of 
Motion is not exactly in the middle of the Beam, and the Scale that 
hangs by the ſhorteſt Brachium is made of knotty Wood, or has had 
melted Lead poured any, where into it, the Balance may be in perfect 
Equilibrio, Let the ſhorteſt Brachium, for Example, be divided into 
10 Parts, and the longeſt into 15, and let the Scale ſuſpended by the 
Latter weigh 10, and that ſuſpended by the Former weigh 15 ; and their 
Maoeigbts and Diſtances being by this Means in a reciprocal Proportion, 
they will be in Ægquilibrio; and ſo they will continue to be if you put in 
the Scale of the ſhorteſt Brachium a Weight of 6 Ounces, (for Example) 
and in the other a Weight that is to 6 as 10 is to 15; upon this Account 
it was, that Arifofle (in his Book of Mech. Weſt. I.) rebuked ſo ſharply. 
thoſe Dealers in Purple; for 4 being to 6 as 10 is to 15 ; they certainly 
ſold 4 Ounces of Silk for 6, which was very unjuſt. But you will eaſily 
_ diſcover the Deceit ” We 1 the W "Rwy from o one Scale to 
the other. | | 1 105 r 


OBSERVATION III. 


Ic is not ſufficient to allow for the Length of either of the Brachia by 
adding a greater or leſſer Weight to either Side; for it is better not to 
admit or truſt to this Method of making amends for the different 
Lengths of the Brachia, though it might in ſome ſort be allowed: But 
be aſſured that the nearer the Brachia are to an Equality between them- 
ſelves, the more certain and uſeful the Balance will be: And if ever. 
you are obliged to make uſe of ſuch that are not fo very re you 
Cannot be too cautious in preventing Errors and Miſtakes. 1 


OBSERVATION IV. 


The Plane upon which the Scales of the Balance are at _ or in 
| Aquilibria, ought to be perfectly Horizontal, and exactly upon a Level; 
for if the Scales do not reſt upon one and the ſame Plane, but that on 


the contrary one of them is depreſſed and the other elevated, they will 
*. 4 not | 


* 
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not in that Caſe be in Equilibria notwithſtanding they. might be ſo 


when they were both upon the ſame Horizontal Plane; but that which 
is depreſſed will overbalance that which is elevated, nor will the Ba- 


a conſiderable time after it is down; let therefore your Scales be gently 
brought to the ſame Plane, TOO 5 mY 1 or no 4:24 will 
8 oa N 25 0 | a | 24.4 YIBLE: 2h = 2002 11711 10 


1 1 
4 . 


WAR: 


"tg 2 l hve ald of the Kae . be ſuaider.: tg ills 
| frat the Nature, and Properties of this Machine; yet as it differs in its 
Conſtruction from the Balance, I ſhall, (to prevent the Confuſion and 
Perplexity that might ariſe from their different Form) ſubjoin ſomething 
particularly relating to it. Let us look back to Fig. 11. where the right 


longeſt Brachium is G, C, and its ſhorteſt A, G; G being the Axis or 
Center of Motion. Let the Proportion between A, G, and G, C, be as 


to what was laid down in the laſt of the two Meche: 


are in a reciprocal Proportion to their Weights ; it muſt. follow, that as 
A, G, is but a tenth part of the Brachium G, C, and the Meigbi ſuſpend- 
ed at C being but a tenth part of the Weigbt ſuſpended at A; that their 


ther they will æguiponderate. Some will have it that this AZquilih 
is produced by the ſmaller Weight's having ten times more Marion and 


for, as we have faid elſewhere, the farther. a Point is removed from its 


times greater, and goes through ten times the Space, that a Weight which 
is but one Foot from the Center does in the ſame time; ee 1 _ 
of the ſmaller is equal to the Gravity of the larger Weight. - U "tha 


We muſt firſt then look upon the Right Line A, B, C, as the Funds 


the ſhorteſt Bracbium, and that between B and C, the longeſt ; you may 
| ſuppoſe the Proportions of them to be in hat Ratio you pleaſe; but in 
this Caſe the Bracbia are to one another as 1 tog. The Fulerum of the 
Steel-yard may be conſtructed after this manner : Let the Diſtance be- 
| een endl B beaded into 5 equal Parts 3) from B, the Center of the 


lance readily reſtore itſelf to an Horizontal Poſition ;: becauſe the Pred- | 
ſure which compelled. one of the Scales to deſcend, remains impreſſed 


Ea A, G, C, repreſents the Beam or Brachia of the Sendet 


1 to 10; now if the Weight ſuſpended. at A weighs 10 lb, and that ſuſ- 
pended at C, weighs but one Ib, they will be in Æguilibrio. For according 


nanical Axtoms z (viz.) 
that unequal Weights will æquiponderate when ſuſpended at Diſtances that 


Weights and Diſtances being thus in a reciprocal Proportion to one ina: 


Velocity, as it deſcribes a Circle ten times greater than the larger Weight; 


Center, the greater Circle will it deſcribe; ſo that if any Weight be ſi- 
tuated at 10 Feet from the Center of Motion, it deſcribes à Circle ten 


We have ſaid enough of the Properties of the Steel-yarg, * 5 us now 
proceed to conſider the Conſtruction of it, as it is repreſented Figure: 43s | 


tal Line of che whole Machine : The Diſtance between A and B 


ö Oo a. Steel. 


. 


0 
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and By let che Per 
Line D, E, 


the Diſtance between A and B you make ſtnalt NMouldings or Ronichags 


in its Or#hographic 


_ thee Ornaments thut are commonly upon 
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 Steebyard raife the B, D, upon the Right Ling A, C; and 
n D, ler off twurds I) + of the Diſtanee between A 
- Bj D; be continued dowmwards as far as E; 
tothe lengti of 5 of che Diſtanez: between A and B; io that the whole 
may be equał to the Diſtance between A and B. From tha 
Pm E, upon 1 2. Dy extend a Perpendicular on the Right ant Left to the 
Pointe Fad F. each off tem equal to 3 of the ſame Diſtanee, and 
compleat the two Squares E, F, H, Q., and E, G, I, Q.: From G and 
F, with the prickt Lines G, E, and. E, E, deſcribe the Segments or Arch- 
es H, E, and E, T; this done, the lower Part of che Inſtrument will be 
formed. Now to conſtruct che upper Patt, let the two Perpendiculars 
D. M, and B, N, be produced rs D, E, equal to 5 of the Diſtance be- 
wenn A and By ler them de contlinzal: ns L. and K to che Lengitr of 3 
minus þ of the aforementioned Diftunce. Then front L and NK deſcribe 


che Arches P, N. and M, Oy witl che- prickt Lines H, N ant L, Mz and 


tus you will have che upper Part oſ the Steel. yard eonſtructed. As fur 
the: Head or Burton it cannot bewrouphrafter æ better or more conves- 
nent Faſhio than what L have drawn in the Figura, foez;) If im the 


Ciccle 8, U T, X, Z, whoſe Diameter going through. che Center is q of 


8% Z, 8, U, U FT, Ta 4: The he R and V are che Heighe of 
of the aſbreſaid diſlanee, and are made with ar Edge that nearly 
wockes the Right Line A, C, yow with have che thicknef of whe 
longeſt Brau bium if from C to f you take ; of the fame diftance I have 


{6 often mentioned, and if from ff and C you draw the Right Line, ff. 1, 
un C, P; in mort, the Right Line g, e ©, being produced through the 


d de between them, i will give this Bruchium the Reſemblance of 'z 


al Fignre. In ſhort, you nwft take the 
Hivis or Hlandle D, d d, equal to treble the Line A, B; and as for the 
the Brachia and Axis of this 
Inſtrument, they muſt be referred ro the Faney or Diſcretion of the 
Workman; but for ſack as are not Artiſts, rhe Srensgraphical Figures l 


have drawn, may ſofficiently inſtruẽt them. I have noching more to 


upon this Head, except it be ts ſhew you 4 way of dividing the 
longeſt Brachum, which is done by equal Parts, calculated for the Ex- 
amination or Determination of the ſmalleſt Meig bis that are uſed. I have 
faid above that in our Example the ſhorteſt Brachium A, B, was to the 
longeſt Brachium B, C, as 1 to 5; therefore upon the Brachium B, C. 


you maſt diftinguiſh the Diſtances or Parts with finall Lines or ſuitable 


Numbers, beginning to reeken the Diſtances from the Center of Mori- 
on B, and going on towards C; all theſe Parts or Diſtances may be ſub- 
divided ine any Number of ſmaller Parts, chat ſhall be deemed proper 
or neceflary, The Counter or Running Weight which hangs by a Ring, 


_ and ftides along the Brazhium, weighs ſometimes one Ib, ſometimes 10 


ib and 180, or more or leſs cedrding ts the ſiae of che Strel-yord. the 


uſe 
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ter. But ſince John 
I ſhall conclude. this Chapter wich ſame 


of the Strok-yand; may aqupmrderate with: a fingle- Wright ſuſpended 
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uſe of which muſt appear evident to you from what I have been frying; 
and alt the Obfervarions that can be made upon it are founded” upon 
the reciprocal Proportion of Veigþts, and their Dyfances from the Cen- 
Butro, and others have fpoketr largely upon this Head, 


Ohſervationa that are in ne 
the a Uſe of _ es 
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OBSERVA 


Yow-mut reckon the Diſtances upon « che Sek. eb hn that Pine 
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from tlie ſlianteſt. To do this it is . 
Weight, multiplind hy its Diſtance from: the Center, be equal to the S 


of the Products of all the Re ” rae _ being, ber * its 


nnn Ne: | * 932 2 8 


F ; | 7 : 4 CFR Yi " "OY 
\ OT; „ htb Þ 
; V : : 


OBSERVATION m. 
upon the fame: Principles withs the 


* 


Stookgark, that . 4 


That is ax 


75 


Bracbia. 
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Of rwo Weig -bts which ſeem ta be, and are in reality i RETRY. 


heavieſt bears . ſuch Proportion to che /ighte/, as the lange/t 1 


chium does to the ſhorteſt, From whence. you may obferye 1 
ghteft Weights ſeern to weigh as much as the heaweſh, which, 
in appearance only, by means of their geciprocal Difances | 
Center. Hence you, may perceive, that for Paier to be of equal W night, 


and to a quiponderate, or be in A quilibria are difter Th. 25 
which it follows, chat if 2 Body tyvics as light, is ar tien the feet 


from. the Center as a Body twice as heavy; or that if @ Body 2 thouſand 
times /ighter, is a thouſand times mare diffaxt from the Qanis ou 5 


Body 4 thouſand times heavier, they An in A, 3 
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The Ancient * Modern Liquid and Dr ry. 1470 8 FR 
5 fall reduc d to the Weights. { __ 


T* H E Collection that we haye made of all the # eights which are uſed 
in almoſt all the Diſtricts of the World, an which we have treat- 


ed of in the Tenth Chapter of this Book, with the utmoſt Exactneſs 
and Breyity the Subject would admit of; leads us now to conſider the 
Liguid and Dry Meaſures in Ancient and Preſent-Uſe, and to reduce them 
to the Weights; conceiving that it will be a Work not wholly unuſeful to 
che Pyrotechnician, or others who voluntarily apply themſelves to the 
Study of the Mechanicks : : But here both Reaſon, and the order of 'Things, 
require us to aſſociate and compare the M. eaſaret with the Weights, be- 
cauſe we frequently] confound them together, and indifferentiy make 
uſe of both, without diſtinguiſhing between their different Kinds. But 
before we enter u pon, this! we muſt premiſe. 2 W Obſervation, 
VS). | 
. That both Li 8 and Dry 8 vary infinitely wh nem to \ Weight: 
which does not 5 ariſe from the Diverſity of their Species, but we find 
it alſo in one and the ſame Specie; ſo that Water does not only differ 
in Weight from Wine, from Oil, from Milk, from Beer, from Brandy, 
and from other Liquid; but we find alſo that there is an Inequality of 
Weight between Water and Water, Wine and Wine, &c. Again, we find 
that Wheat is heavier than Wheat, Rye heavier than Rye, Oats than Oats, 
Barley than Barley, and ſo on. Since then Things of one and the ſame 
Specie agree ſo little within themſelves, it can be no Difficulty to con- 
ceive, that they will greatly differ in Veigbt from one another, though 
with regard to Meaſure they may be equal, which you muſt always ſup- 
poſe. I muſt therefore deſire you would keep in mind, what I have al- 
ready faid of the mutual Ratios of Metals, Minerals, &c. And ſince it is 
impoſſible to aſcertain the particular and exact Proportion of any Liquid 
or Dry Things to others of different Species, I ſhall here only ſubjoin 
ſome general Obſervations, and Experiments thar have been made, to 
aner this Intricacy: And Firſt, 
+ "That Sea Water is naturally heavier than any kind of Freſs Water: 
That of the different ſorts of Freſh Water, Rain Water is the lighteſt. 
| Moreover” that there is a great Inequality of Weight between Rover, 
Spring, Well, Pond, Rain, u and Ice Water, and all ſorts of Water 
whether Hot or Cold. 
Again, Water weighs heavier at one Seaſon than at another. Further- 
more, Water will weigh in a certain Proportion near the Place from 
whence | it in iſſues out, and in a different N after it has run ſome 


25 diſtance 
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Aiſtance from it; and if you obſerve the Wei gb of Water before it is 
frozen, you will infalliby find it varied after it is thawed; to illuſtrate 
this; Experience evinces, that Ice is lighter than Water, bf the "rar 

ſwimming on the Surface of the latte. 

Il I ſhall deſignedly paſs over ſeveral forts of Mater of Aifferent Celebs 
Taſtes, and Odours; nor will I take notice of ſuch kinds of it as are 
Glutinous, Bituminous, Aluminous, Sulphureous, or Salt; nor dwell 
upon thoſe that inebriate and diſturb the Brains of Perſons who drink of 
it. I ſhall likewiſe be ſilent with regard to ſeveral Oily Springs, one 
of which Pliny deſcribes in his xxxi Book, Chap. 11. near Sali a City in 
Cilicia; Theophraſtus relates a Spring of the ſame ſort to be in Ethiopia; 
Solinus ſpeaks of another in his Chap. xxiii; and Philander makes men- 
tion of another in his Remarks on Chap. iii, Book the viii, of Vitruvius; 
but theſe I ſhall paſs over, as well as ſeveral others, whether the Ac- 
counts given of them be true or falſe, the latter of which they com- 

monly are. I find nothing of this kind worthy our Obſervation, except 
what Caffiodorus ſays Book iv. on the Variety, in the Letter ſent by Theo- 
doric firſt King of the Oftrogoths to the Earl Apronian, (viz.) That Waters 
i ſuing out towards the Eaſt and South, are clear, ſiveet, and very whole- 
ſome, by reaſon of their lightneſs ; but that on the contrary thoſe that flow 
towards the Weſt and North, are too cold, groſs and unwholeſome. Solinus 

relates ſomething of this kind, in ſpeaking of the River Himera ( viz.) 
That this River varied its Taſte as it changed its Climate, being bitter as 
it flowed towards the North, and ſiveet when it bent its Courſe 3 the 

South, And doubtleſs the Diverſity of Soils through which Water 

flows may not only have an Effect upon the Taſte of it, but upon the 
Weight of it likewiſe, by making it lighter or heavier than when it firſt 
iſſued out of its Source. But to. ſpeak one Word in general of Oily 

Springs, we may conclude they are much lighter than any others. If 
you are deſirous of being perfectly informed of the Nature of Springs 

and Waters, conſult Ariſtotle, Seneca, Pliny, Cato, Varro, (where he 
treats of Country Affairs) Averroes, Palladius, Columella, Vitruvius, 
Frontinus, Boccace, and many others, who will fully ſatisfy you upon 
this Head. I only thought myſelf obliged to ſay thus much, to ſhow 
the infinite Variety as to Weight, between Things of one and the ſame 
kind in particular, and between one another in general. 

All forts of Wine are lighter than Water, but as they differ — 9 
much from one another they weigh differently; for ſo far are the Wines | ! 
of Falernia, Crete, & pain, France, Italy, Hungary, Turkey, Wallachia, _ 
and ſeveral others thin agreeing with one another in Weight; that on i 
the contrary Cretan Wine differs from Cretan, and Falernian from Faler- = 
nian; and theſe in general are lighter or heavier than the others we _ 
have mentioned. They likewiſe weigh variouſly at different Seaſons of * 
the Year; in ſhort, the erf nan it bing and the ' 1 
Aer! it is the _ * S * 281 Ser = 

3 1 Oil 1 
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Oil are lighter than either Water or Wine, as appears by their Propes- 
ty of ſwimming on the Surface of thoſe two Liquids, though never fo 
much incorporated and mixed yith them: hut the different Specifick 
Gravities of Oil and Oil are ſtill more remarkable, for Oi / x. Oli ves, 
Almonds, Wallnuts, Linſeed, Turnips, and all that are made by a Preſs 
or any Engine of that nature, are much heavier than Oils extracted 
Alembicks, Stills, Matraffes, * ſuch like Chymical Veſſels that are 
more artificial. 
In ſhort, all diſtilled Waters Stirits and Efſences, prepared afrer the 
fame manner with O2“, wei gh leſs than ſuch Oils, let them be what 
they will; and theſe likewiſe life very much in Height from one ano- 
ther. I ſhall not here enumerate an infinite Number of other Liquids, 
whoſe Specifick Gravities you may at your Leiſure examine. This Re- 
ſearch I ſhall leave to thoſe, who have more Time to devote to their 
Curioſity; as for me, I have but little enough left, to treat on Se 
which are much more uſeful and-neceffary. 
All forts of Grain (as I have already faid) vary infinitely with regard 
to Weight when of one and the fame Mind, and from one another when 
of different Species; ſo that it is difficult to aſcertain any thing, as to 
the mutual Ratio they bear to one another. However, I ſhall inſert 
what I have diſcovered by Experiments. I fay then, that Wheat. is hea. 
vier than Rye, Rye than Barley, and Barley than Oats; though their 
ſeveral Grains frequently vary as to. Size and Weigbt. Now many 
Cauſes may be aſſigned for this Variety, whereof the Richneſs and Fertility 
of Soil is none of the leaſt; for it is highly probable that far Ground 
contributes greatly to a fine Crop; becauſe of its natural Moiſture, 
which is better able to nouriſh. its Fruit, than a dry. hungry Piece of 
Ground, that has not wherewithal to cheriſh, what it Was GOP 
ſcarce able to bring forth. 
The Second Cauſe to which it may be attributed, is the various 
Climates and Regions, and the different Situation of Fields and Grounds 
in the ſeveral parts of che Earth: as Virgil has it Georg. lib. 1. 


Hic ſegetes, illio veniunt felicius uve © - 
Arborei fetus, als, argue injuſſa vi reſeunt. 
 Gramina. 


In Engl ih thus, 
© This.ground. with: Rene. chat with Ceres ſuits: 
„„ Side loads the Trees, with: happy Fruits. 
A fourth, with. neee dance the Ground, 


Dryden. 


Aud truly . 3 inaſmuch as w 
are. aſſur' d by en, who are the moſt experienced in 18 
Branc 
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Branch of Trade, that the Anefuum Mult: of Poliſh W heat, or of 
any of its r Provinces, weighs 150 tb; that the ſame 
Meaſure of French Wheat weighs 160 16; of Sardinidh, 248 1b ; of Si- 
cilian, 224 tb; of Beotian, 230 15; and of Afitant Wheat, 236 Ib; 
Hear now what Vitruvius ſays upon this Subject, Lib. VIII. and 
© The Pariety of the Fruits of the Earth, fuck as the Cant an Reeds 
£1 of Syria and Arabia, and the ſeveral ſorts of Odoriferous Hibs, uud Arb. 
matic Trees, &c. all of fo different à Nature; is cing t6 the Variety of 
Climates and Regions. Thit Diverſity of Climates toes nur only i. 
fluence the Vegetable World, but affects Fkewife the Ani nal Warld in as d. 
rions @ manner; and proceeds from the Inclination, or Patalleliſtk 
of the Earth, and the Conſequettts of its Oblique Situation, (vis) the | 
ferent Degrees or Portions of Hett diſtriluted to the ſeveral Regions 


7 
of the Earth, which art by that means endued with particular Pro- 
__ „ 

Again; che difference between Grain is owing to the Variety of 
Seafons ; for continual Rains, arid thick cloſe Weather, will naturally 
make Corn poor and light; it being in fuch a cafe impoffible for it 
to arrive at compleat Maturity, for want of chat genial Warmith, which 
is neceſſary to effect it. . . 
It has not been withoue ſome ſecret Myſtery, that the Husband- 
man has carefully obſerved the proper times for Sowing his Ground; 
he knows what Seed to ſow when the Moon is in the Encreaſe; what 
in her Wane; what to ſow when her Horns are ſharp-pbint- 
ed; and what, when ſhe ſhines out with her full and borrowed EU- 
ſtre. They are well acquainted with the' different Strüatious of che 
Heavenly Bodies; their Riſing and Setting; and wick every thing elle, 
chat may prove hurtful to the Harveſt, and ruin their Hopes; at the 
very Inſtant they commit them to the Boſom of all bearing Mothet 
Earth. Virgil very elegantly warns them upon this head im the Book 
Ibefore quote. ä 


Ante tibi Eve Atlantides abſcondantur, 
 Gnofiaque ardentis' deredat ſtella Coruneæ; 
Debita' quam |ſultis' cummirtas Semina, quamiue 
Multi ante occaſum Mui ca pere: ſeiliillus 
Euxpectatu ſeges vanis' eliſſt ariſtis.- 
In Exgliſp thus, „ 10 
But if your Care to Wheat alone extend, 
Let Maja. with. her Siſtert firſt deſcend; d, 
And the bright Gnον Dladem downward bend 
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Before you truſt i in Earth your future Hope; 

Or elſe expect a liſtleſs, lazy Crop. 

Some Swains have ſown before, but moſt have found 
A husky Harveſt from the Srudging as. 
Dryden. 


From all this we may conclude, that it is impoſſible to aſcertain ex- 


actly the different Specifick Gravity of Grain and Seed. I could lay 
much more to prove the Incertitude of this Matter, but ſhall forbear 


ſpeaking any farther concerning it. I ſhall only here inſert the Teſti- 


mony of Merſennus, to confirm the Truth of what I have here faid. 
Speaking of this Subject in the Preface of his Book of Meaſures, 
Weights, &c. he tells us, That having weighed all the Sorts of Grain 
te and Seed uſually ſold in Paris, he could hardly find two. Grains of 


t ſame Specie, that exactly anſwered to one another, which rendering 
« his Attempt uncertain, he gave it over; and that beſides their being 


0 naturally different from one another in Sige and Weight, they are ſub- 
* ject to ſuch Alterations by accidental Moiſture and Dryneſs, and by 
© the Evaporation of their finer Particles, that it is impoſſible to aſcer- 


te tain the Specifick Gravities of Grain or Seeds; and that this Incer- 
e titude extends in ſome degree to all natural Bodies. 
Secondly, In order to reduce Liquid Meaſures to the V. 5 which 


2 in preſent uſe, we will, in the Sequel of our Diſcourſe, ſuppoſe, 


that the Roman Menſural Pound was equal to 10 Unci@ of the Ponderal 


Pound, or that they were to one another as 10 to 12; the Ponderal Pound, 
(as we have already faid) containing 12 Unciæ or Ounces, and each 


Ounce 612 Roman Grains, and conſequently the whole Pound muſt be 
7344 Grains. By reducing this Pound to the other of 16 Ounces (as has 


been done by ſeveral modern Pyrotechnicians) we mean that the Ounce 
of this, or 4 of it, ſhould contain 576. Grains; but theſe Grains will 


not be of equal Weigbt with the Roman Grains, theirs being lighter than 


ours; ſo that 612 Grains of the Roman Ounce are equal to but 536 
Grains of our Ounce; and thus our Pound weighing 9216 Grains, is 
| heavier than the Roman Pound by 2784 of its own Grains; conſequent- 


ly the Roman Ponderal Pound weighed 6432 of our Grains, which we 


have ſaid from Merſennus in his Co-equation of the French and Roman 
Pound. As to the modern Roman Grains, we here ſuppoſe them to be 
equal to the Ancient (though we are not aſſured of that) and we have 


likewiſe reduced the Ounce of our Pound to an Equality with the French 


- Ounce, becauſe its Grains agree nearly with the Weight of pick'd Bar- 
ley-corns; according to the old Example and Practice of the Greeks and 
Romans, as well as of the Hebrews, who firſt made uſe of them. | 
. Thirdly, When in ſpeaking of the Meaſures, we ſhall ſay that ſuch a 
Meaſure weighs ſo many Pounds or Ounces ; whether they belong to the 
e where the Meaſure is uſed, or to wy City or Country in Eu- 


_rope 


nM 


7 RT 


rope that may be mentioned, thoſe Pounds or Ounces may be eaſily re- 
duced to what Weights you will; provided you have recourſe to the Me- 


ready taught you; or if you 
wg, < — we many erh 3 in "OP * de A of Wis 


The Lipid ard 5 Meaſures " 1. Ay 


Li cient. "= 
_DOLIUM was a kind of Jars or Earchen veſſel hh Ho! An- 


1395 I, 13 Oun. 2 Dr. and 2 Den. 
CULEUsS was a Leathern Veſſel, 3 held. 20 phate of Li 


1333 1h, 4 Oun. of Reman Weights enen 1 Oun, 1 . and 
n 


; chat is, 1601b Menſurah, or 133 Ib, and 4, Oun. Roman Weight, 
and 93 1b, 7 Dr. and 8 Grains of our Weight. It held 144 i of 
Wheat, Roman Meaſure; and Columella tells us, they had another Dry 
. Meaſure amongſt them, Wach woo T6 _ Om eo jo it Was 
called DECIMODIUM. 8 


three Medimni, or 18 Modii, or 6 Amphore, or 480 1b Menſural; ot 
400 1b Ponderal of one. or 279 Ib, 2 Dun. 5 Dr. Ins 1 275 or” « ger 
Werght, Fe. | 

HYDRIA, was a great Pucher to Een Wan, * held xt 


or 100 1b Ponderal, or 69 lb, 12 Oun. 5 Dr. 1 Den: of our Weight. © 
CADUS. of the ſame Dimenſions wich the Hydria, according 
to the Teſtimony, of Fannius, and held 108 1b. of Wheat. This "(his 
fi ys) was the true Dry Meaſure. 
AMPHORA, or QUADRANTAL; (itte Cats, Fantiug, 
Columella, Volutius, Metianus, arid ſeveral” others) Held 2 Urn, and 


31 Dr. 1 Den. and 16 Gr. of our Welght. This was a 


Dry Meaſure 
auction of this Meaſure to the Parifian Pound, "ſays, that 72 1b Roman, 


very true if theſe 72 1b Roman were Ponderal; but as Auchors con- 
clude them to be Menſural, therefore as 72 1b Menu are equal but to 


© Ib oe ns it can EI to but 4r1b,. 140 => * Paris; which 
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thod obſerved in the general Fan Table, the Uſe of which T have al- 
keep in Mind the mutual Proportions of 


. — ” 
* 


cients ſunk into the Ground to keep Wine; it contained 13 Culeus, that 
is, 2400 Ih. Menſural, and 2000 Tb Ponderal of Br but of our (a | 


quids, which is 1600 iÞ Menſura/, (witneſs Fannius and Columella,) and 


* MEDIMNUS » was 2 Dry Ae 57, hh held 6 50% or 2 Pa! 


They had moreover a third he | Meaſure, n more re aphids FR the 
two bag which they called T RI MEDIM N UM, becauſe it held 


phora, according to Villalpandus upon Genefis; that is, 120 Ib Merfral 


weigh'd 80 1b Menſiral, or 66 th, 8 Oun. Ponderdl; or 461b, 6 Oun. 
ongſt the Romans, and held 72 15 of Wheat. Mer /ennus, in his Re. 


are equal to 50 1b, 4 Oun. Pariſian, by which he means that the Roman 
' N4adrantal held ſo many Pounds and 1 of Wheat. This would be 


9 we 
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we deſig gning to make uſe of in this Chapter, you" muſt; take particular 
Notice of it in che Sequel of our Co-equations. ' Perhaps (which I do 
not remember to have read) the Romans had two ſorts - the Pound to 
weigh and meaſure Liquids only, and another for the uſe of Dry things 
only (viz,) the Ponderal Pound. The Veſſel of a Roman Cubic Foot, 
which is ſaid to have held 80 1b Menſural of Water, was equal to che 
Amphora. Digſcorides however will have it, that the Ampbora held but 
52 Ib of Vinegar and 80 Ib of Wine. Galen, on the cantrary, ſays, 
that the Amphora held 72 lb of Oil, 80 Ib of Wine, and 108 tIþ of 
Honey. Merſennus aſſures us, that he found (upon making the Experi- 
ment) that the Roman Cubic Foot, ſuch as the Congrats of Vs Halpandus, 
weighed 74 Ib of Paris Weight; but there are thoſe who differ from | 
him upon this Article. 

The ſame Author lays ĩt down for A certainty, und will 650 it (by 
the Obſervations of Gaſfſendus) that the Roman Amphora held 55 th and 
14 Oun. of Water of Pariſian Weight ; fince the Cogn, which is $ of 
the Amphora, holds (according to him) 7 Ib minus ; of an Ounce of 
Water; from whence we may plainly diſcover that theſe 80 th Roman, 
which formerly filled the Raman Amphora, were of the Ponderal kind. 
But we ſhall leave this to the Diſcuſſion of thoſe who have more time 
to ſpare than we have, and hall now proceed with our Meafures in the 
Order we began. | 

The URNA or URN was (according to Caro) a Liquid Meafere 
of half the Capacity of the Amphora ; but it was ſometimes uſed to 
| meaſure Dry things, and, according to what /; Halpandus ſays, it held 
1 + Modius, or 4 Congii, or 40 Ib Menſural, or 33 Ib, 4 Oun. Ponderal, 

«nd of our Weight 23 ib, 3 Oun. 1 Dr. 2 Den. and 8 Gr. © 
The MINA was equal to the Urna. 

The MODUS, if we may believe Fannius, was properly a Dry 
Meaſure, of 4 of the Medimnus, and ; of the Amphora ; this held exactly 
24 1b Roman of Wheat. Now as to Liquids, (here we are chiefly to 
ſuppoſe Wine and Water, which agree the neareſt in Weight) it is cer- 
tain that the Romans uſed but one Meaſure for them, which (as we have 
already faid) they called the Menſural Pound; as a Liquid Meaſure, it 
held 26 1b, 8 Oun. Menſural, or 22 ib, 2 Oun. 5 Dr. 1 Den. and x Gr. 

Ponderal, and of our Weight 15 ib, 7 Oun. 3 Dr. 2 Den. and 13 Gy. 
The CONGIUS, which was + of the Ampbora, held 6 Sextari, 
or 10 ib Menſural, or 8 ib, 4 Oun. Ponderal, and of our Waghe 5lb, 12 
Oun. 6 Dr. 1 Den. and 8 Gr. 
The SEXTARIUS held 2 Heminæ, or 1 1b Menſural, and a Beſs 
ol 8 Ounces, which made 20 in all; or 11b, 4 Oun. 5 Dr. and 1 Den. 
Ponderal; and of our Weight 15 Oun. 3 Dr. 2 Den. and 5 5 Gr. The 
Romans had another Sextarius, which was called Sextarius Rufticus, an 


was double of this. 


The 
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and held 4 Coclearii or Spoonfuls; that is, 1 Qun. 


Leah, F 
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The HEMINA, which was alſo called COTYLA, was a certain 


Meaſure which held 2 QMartarii or 10 Our, Menſur al, or g Ona Dr. 2 
Den. and Gr. Ponderal, * of our Weight 7 un. 5 Dr. 2 Den. and 


he QU ARTARIUS, hetd 2 1 or +: Oo Moto! or 
> 1 Dr. 1 Den. and 4 Gr. Pandernh or ; ues: 6 6 Dr. 2 Dew. and 


= Gr. of our Weight. | 


The. ACETABULUM was a kind gf Gall Cup er Speer, apd 


held 1 4 Cyathus, or 2 Dun. 4 Dr. Menſural, gr 2 Qun. 2 18 ang 3 
Gr. Pongergl, and of our Weight 1 Oun. 7 Nr. 1 Den: and 9 


EYATHUS was,a ſmall-Meaſure in the form ery LEAR 
5 Dr. and 1 Dep. 
Menſural, or 1 Oun. 3 Dr. and n Gr. g or 1 Oun. 2 Dr. pgd 
23 x Gr. of dur Weight. © 32 
OCLEARIUMorSPOON i was 3:8 F the Caathe: 4 and Was 
equal to 3 Dr. and 1 Den. Menſurgl, or 2 Hr. 2 Den. and 83 Gr. P on- 
in ſhert a Dr. 1 Dep: yd 303 fr of dor Mak. 


Liquid and Dry Meaſures of the Antient Grecians us. 8 


| The METRETA or METRETES of Attica held. 3 Roman 
Um; ; therefore it was equal to che Roman Pitcher or Cadus. 
The ATRABA was 3 a Mad, 1 to Cato and, Co- 
lume lla. 


The LACONICK METRETA. was a ale le chan he B+ 


man 7d. 
The AT TICK AMPHORA was equal to che Aue, 2c- 
cord to Fannius and Vi Halpandus. 


The AMPHOREUS wean ht half of che Metre, according to 


Agricola and Villalpandus. 
The CHUS or CHOAS Was equal to che Raves Gmghe.”) 
The COT YLA, which was alſo called TRIBLI Ba, Was equal 


to the Roman Hilliins. 


The OXY BAPH UM-was equal to the Raman. Actabulun. 1 
The MYST RUM was of two ſorts," the rl > of che 
_ Cotyla, and the ieſſer but 5; of the ſame. 


The CHEME or CHEM Av was equal.c hh Roman Cocleariam, | 


or Spoon. 
Obſerve here chat it nn W Meafures. to e 


antient Menſural and Ponderal Pounds, 4 well as to ours; they being in- 


3 4. | 
FF Lv 


Y '* | 


— — — — 68 8 N 


N : 
. l * — 4 * „ — 
——— 1 | — — | 
= r y St * 2 e 2 D ee _ 


| A uſed Cogn in N NN or 7 weighing} POpe Liguid and 


| Liquid 


Of the Great Art of AneiLLuny. 


" tt and Dry Meafares of the aui Hebrens. a | 
CHORUS, CHONER, or HOMER (as we haye it ig Sir 


Engliſh Tranſlation) held 2 Lerbecs; it was equal to 4 of the Roman Cu- 


leus, or 45 Modii; this was indifferently uſed in meaſuring both Liquid 


and Dry Things. I ſhall not give myſelf the trouble of reducing theſe 


Meafurs to che Weights ; for any body may do it as well as I, who does 


but apprehend what has already been ſaid, This Meaſur? is mentioned 


in the Prophet Ezekiel, and in the 3d Book of Kings, Chap. v. Ver, 2. 


and the 2d Book of Chronicles, Chap. xxvii. Ver. 5. and in St. Like, 


Chap. xvi. Ver. 7. Some are of . that chis Was I Load of 2 


Camel. 


LET HEC, che; af the Chorus, held 5 Baths or Ephar, which were 
equal to 15 Roman Urns, or 22 3 Modis. 


The BAT H or EPHA was ; of the Lethec, and held 3 "0%, "HY 4 
16 Omers; this Meaſure | was equal to the Roman Hydria or Cadus, and 
Joſepbus mentions this Meaſure in his Hiſtory 


to the Attick Metreta. 
of the Fews; and Villalpandus alſo ſpeaks ſomewhere of it. 
S8EAH or SAT UM, the 3 of the Epha or Bath, was two Hins; it 


was equal to 1 4 Modius, or 24 Sextarii of Roman Meaſure, according 


to Villalpandus. But Alcanzar will have it to have been equal to the 
Modius, by which he doubtleſs means the Atticł Modius, that being 
1 4 of the Roman. This An is mentioned i in ere xvii. Ver. b. 


and in St. Matthew v. Ver. 15. 


HIN was the ; of the Seab, and held 3 Cabs, it was 4 to 12 


Sextarti or 2 Congii of Rome; it is * of in Exodus ix. Ver. 40. 


and 1 in Ezekiel iv. Ver. 11. 


OMER, + of the Epha, was equal to 71 Roman Sextarii: ſomething 


is ſaid of it in Exodus xvi. Ver. 37. 


CAB, the 5 of the Hin, was 4 Logs, and was exactly 10 to 4 3 | 


tarii; we find this Meaſure ſpoken of in the 2d Book of Kings, Chap. 


vi. Ver. 25. 


The LOG, we the Cab, held 6 Egg-ſbells, and was equal to a Ro- 


man Sextarius. "Lame ſay that the Thebans had a Meaſure equal to this, 


and that it was the ſame which Epiphanius calls Aporrbyma. 


The EGG-SHELL, 4 of the Lag, and 5; of the * is e 


to have held 2 Oun. 6 Dr. and 1 Den. 


' thoſe which are more Modern, and 


would be an Attempt as vain as it is impoſſible. 


Me have ſaid enough of the Ancient M eaſures; proceed we now to 
quently more familiar to us. 
But I muſt premiſe that I do not — undertake a detail of the Mea- 
ſures, uſed throughout all the Kingdoms and States of the Earth, That 
Therefore I ſhall only 


remark ſuch as are current in the moſt famous and beſt known Cities 


and Provinces 1 in the World, I ſhall be obliged to call them by the 
| 4 8 Names 


Lt, 2 
* v 
* 
oe" 
7 
x 
= 8 
6 
* * 
4 
5 
WY 3 
py * 
"If 1 
* x 
a ws 
_ x 
F 1 
A, 
«a i 
by" uy 
fo * 
8 2 
= mY 
- 4 
J 88 
” : 
- + 
13 
WY 
S 
1 
4 9 
— »* 9 
e 
Pr 4 
bs 
4 1 7 
% 
„ 
* Ir 
1 HE 
"FSG 
"1 N 
* 2 
1 4 
Ry * 
* 7 
= by 
* 9 
NA 
* o 
* x 
”q 7 
'N 
* * 
2 . 
7 by 
oof © 
© * + 
7 „ 
RY, * 1 
* > 
3 * 
N N 
"> © 
IP EC: 
& 1 
eren 
5. 44 
PT 45 
» 7”: 
__ 2 
L 4 
© "3 
-3 - 
< T 
* WH 
8 4 
* 80 
I wad] 
4 75 
2X £ 
tag 
7 5 
** 
ow 2 
4 1 
— 3 
* 
> 
— an 
8 *. 
1 Y 
I'S 3 
; a> 
7 7 
* oh 
oh * 
2 7 
* 
8 * 
7 8 
2 2 
[23 * 
5 * 
Fl 5 
# * 
* 
1 
2 8 
vor " 
Pr þ 
3 +40 
8 V 
8 8 
> 2 
I 
7 82 * 
72 
Y 2 
N P 
l 4 
Ko ol 
2 
- 7 
95 EY 
ae 
4 by 
** 7 
q 
2 * 
* uy 
15 
5 
: 7 
n 
WT; 
he 
"= 
F 
. 
Wk 
PLES 
ae 
2 s 
4 
"oc 8V 
- LS 
> 8 
7700 
+3 
ET 
POS 
"4 
AS 
8 
* 
r 
5 
5 
YN 
7” 
bh 
1 
TI 
8 
5 
De”, 
32 
9 : 
„ 
1 
27 
bo A 
» 
8. 
rat 
. 
$ 
o 
725 
3 
K 
2 
5 
Ks, 
Ke 
. 
3 q 
1 
$ 
_ 
7A 
3 
7 * 4 
2 
A 


V 


Names they bear in their reſpecti 
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of the Ancients. 


* 
4 af by. > * 


Seal * Meſure e 


* 


The BOTA 0 or BUT T holds 30 Robas, each Robo ds 10th, 
it anſwers to 160 Antwerp Stopes; but the Roba is only 5 Stopes j. The 
Attwerp Stope weighs 6 Ib, and conſequently the BUT T weighs on a 


of Antwerp. 


The PIPA 4 PIPE weighs 30 Robas of 28 tb each. 
The R OBA is 8 Sommers. 


The SOMMER is 4  Qyartillas, & of which weighs : : of the | : 


Antwerp Stope, and conſequently weighs"r 5. 

The Spaniards have another kind of Pipe, of different e . 
the abovementioned, with which they commonly meaſure Oil of Olives, 
it contains 40 ag but thoſe Robas are * than the as we 


have alrcady d. 


7 


Dry Meaſure of the Jame Nation od 0 ar 5 7 


The CAHL holds 13 Henmncgas or Annegras, „ % os n b : 
The HENNEGA is 12 Almudas: © * 5 


The Al. Mu pA weighs 5 1b. 9 On 14 Ag. . 1 On. 
of Amſterdam Weight, and the Almuda is exactly I, of the Amſterdam. 
Acbane or Laſt of Rye, net weighing, as we Thilo cake: Notice here- 


after, 4200 Ib. 


CAVESCO is 7. ol the Anferden Loh, and conſequently weigh 
262 1 Ib of Nane eo) 


© Porragueſs Ligud Meaſure. 


The ALMoDbA contains 12 . 
The NADA 4 e, ; 
The QUARTA' is equal to the Qyartilla of Spain, which. weig 


1 1b of Antwerp, conſequently the whole > Almuda weighs 48 iv of oe | 


The ALQUIERor CANTAR is f of che Alnuds, (nnd 1 
6 Canadar, which! are 4 Antwerg Stopes, or w. ditto. Wick! this they 


mealure: Oil of Olives; - 
The QUARTILLA is 13 t Cantres.. 


The STAR is a Liguid Meaſure uſed in Alara, wee 59 9th, 


10 Oun, "15 Ang: and 26 Gr. or . 


1 
'# L. s 3 1 


ve Countries; and to conclude, I ſhalt 
reduce them to the #/ eig bie, AS I have ee done with regard to thoſe © 


1 r 
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Dry Meofurt of the ſane Nation. Ka | 5 


The MOI holds 15 Api 

The FANGA 1 Alquie 

The ALQUIER - - 2 Mejos, "hich. are - hl Meaſures, 

The ME JO « -- 2 Quartas, © 

' Obſerve here, that 225 Aquiers are equal” to a Laf of - 
_ and'confequemly that the ,t weighs 18 Iby 10 Oun. 13 . and 


10 Gr. 


\ 


French Liquid 2 0 


| The MUID, QUARTAL, or CASQUE of Pork, helds p 
Filets, Barriques, or Barrels. 


The FILET 60 U holds 18 Seftieres. | 
The POT or Q ART 2 Pintes, 

The FINE © ===" 28 Clolitct os Flankink * | 
The CHOPINE — 2 — 5 


The DEMESESTIER - - 2 Poſſons.. | 
From all this it follows, that the Mu id of Pari contains 288 Pintes; 
and this it does, by an Order of Lewis XIII. But, in purfuance to the 
Orders of Henry the Great, it ought to contain 300 Pintes. | Now it 
will be very eaſy to equalize theſe two, by taking away 12 Pintes, which 
ought to be allowed for the Lees of Wine. Hence you may readily 
know the Weight of a Tunn of Wine. For, as by the Obſervations of 
Merſennus, it appears that the Pinte weighs 2 Ib, it will follow that the 
Tut or Muid, which contains 288 of thoſe Pintes, will weigh 576 1b. 
But if we admit of the Lees, it will weigh 600 Ib over and above the 
Weight of the Veſſel itſelf, which is not to be reckoned. Mer ſennus has 
aeſcribed the Form and Size of the Muid after this manner in Prop. IV. 
of his Book of Meaſures, &c. © It has the reſemblance of a Cylinder, 
e or rather of a double Cylinder truncated, with equal Baſes, from 
« whence this Veſſel is more ca pacious or broader in the Middle than 
towards the Ends; its Length (fays he) or interiour Height, is 2 
« Feet and 10 Inches, and in 0 Middle it is 2 23 Feet, and towards 
* the Bottom or Baſes 2 Feet only. | 
The Caſque or Maid of Paris holds 78 Stopes of Antwerp, 14 ſome- 
times 77, that is, 3 12 Pint, or 308: It weighs 468 or 462 I of 
Antwerp; ſince (as we have already nuch the Stope weighs 6 ib, the 
Pint which is + of it ought to weigh 1 3 1b; and from this we may eaſily 
determine the Proportion between the Parifian and Antwerpian Pound. 
They have another Liquid Meaſure in France, which the French call 
_ a PIPE; this holds 2 Muids of Paris, and conſequently weighs 
1200 Id. 5 


3 Dry 


R A as Bei dA q > ST 
A k 2 3 IP 
\ e © 2 


miſcuouſly from any Heap or Parcel. without picking or chooſing; con- 


q 
0 


: 
\ 
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Dry Meafure of the ſome Nation. 800 
The MUID, or GREAT MUID holds 2 Teen cr e 


ra Sgſtiert. | 5 
The TONNEAU i is the Maid of 6 Sabel. 
The SES TIER is 7! of the Maid, and 3 of the 0 e — ei 

vided into 2 Mines. J | 

The MINE is 2 Minots. 

The MINO T contains : other fall Hire e 

Boiſſeaux or Buſhels. 

The BOISSEAU os BUSHEL, according to Mer ſennus, holds 16 6 | 

of Wheat, when it is heaped up without ſhaking or ſqueezing it dawn: 

The Heap, (or what is above the Rim of the Meaſure) according to the 


ſame Author, weighs 3 + 1b; thus when the Borſoau is ſtriked there will 
remain 12 Id in it. Suppoſe now that the Muid contains 96 Baifſeou, 


we may naturally conglude that ſuch a Maid full 1 * would verge 
ems 4 „ that there 


* 4 mu & 4 £ 


The ſame Merſemnius alfares us he found by E 
are 860 Grains of Wheat in the Ounce of a Pound akin them pro- 


ſequently the Pound will contain 13760 of thoſe: Grains, and the Bu 


ſeau when heaped up 220160 Grains, but if — bur 172000 only. 


The Boiſſeau or Buſhel, according to the of Lewes the XIII. 
L. 1. Titre to. ought to contain 19 th, 6 1 and 8 Scruptes of 


Wheat; and in the fame Place the great Muid is ordered. to, weigh 
2640 15. 


They have a kind of Dry Meaſure at Roan, which they chere cal 


 POINSON, and which holds 13 Boiſſeauce. 


In Brittany they have another, which they call a LOAD, is cantaine 
4 Borſſeaux, and 10 of thoſe Loads make a Pipe, which is 600 Ih of An- 


ferdam; 7 Pipes or 1 fo Loads —— . to the Ra "oe 
of Rye. 


killen 1 1 Ile. 


BRENTA ot AMPHORA is properly a Liguid Meaſure, viſed by | 
the Romans at this Day; it contains 96 Boccales, and is divided into 13 + 
Robas or Stones each of which weigh 10 Ib, but theſe Pounds are of 30 


Ounces each. The Brenta is equal to 42 Stopes "RE — 


means it muſt weigh 252 15. 


BOC CALE contains 2 Mexwobectale. | 23 \ 5 * 
'BARILE, BARIL or CAS K is a Titan th ww” Keats, which 
bolds 20 Italian Bottles which they call Fiafeo or Flats, 18 Stopes of 


| — a Baril which weighs 108 ts ita As for the 


& Huaſce 
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Fiaſco or Flask, it weighs 5 Ib, 6 Ounces, _ 3 Drams, or thereaboutg, 


Item, 3 Barils make a Staur. | 

STAAR isa Meaſure containing 54 gage of Antwerp, and therefore 
muſt weigh 324 lb. 

MOS TAC HIO, or MOSTACIO i is a Candian Meaſare, which 
holds 3 Stopes and? of Antwerp, and weighs 22 2 lbb. 

BOT'TEL is another 9 which holds 34, 3 550 and bemetimes 38 


Moſtachios. 


BO TTA is a Venetian Meaſure of 38 Mt oftachios, which ad allo call 


Zecbi, and in ſome Places Cantari; 76 Moſtachios make a Brenta or Am- 
fears: 


' BIGONCIO or CONGIUS, is in the fame Plice. a Aue ber of 4 


Quarters. You muſt have 18 Stopes of Antwerp to fill a Quarter; it 


weighs 108 th, and is equal to the Roman Barile. The . is * 


of 72 Stopes of Antwerp, and weighs 432 1b. 


'SECCHIO, which the Lotine called Hydris, is 15 Stopes of An. 
wer. This is a Meaſure particularly uſed by Merchants who carry on 


an Inland Trade; but the preceding Meaſure is in requeſt amongſt ſuch 


as are concerned in Shipping, and who cultivate a Tranſmarine . 


mer ce. 


AMPH © RA, in the Gine Country, is an Oil Meaſure; it is 4 Bigon- 
cios or Congii, each of them being 4 1 88 This Sore] is bo gp to 


2 Bottas, each Botta 38 Moſtacios. 
MIGLIARIO is a Megſure ch in vous chroughour all Traly. 


At Venice it weighs 12 10 Ib. At Verona 1738 Ib, and is equal to 8 
Brentas, and 11 Baſſes: As for the Brenta it is divided into 16 Baſſes. 


At Pavia the Migliario weighs 1185 Ib, which are equal to 831 55; I 
of Antwerp. Ar Vincenz it is as at Venice. At Terviſa 1117 Ib. 


' Beſides theſe Leone Mens I have been n of, they have Rill i 


others, (via. 


The MASTELLO, CARA, CONS], 10 of which make a Cora 


of Teruiſa. 8 CRT 
The SALM 1s a Meaſure uſed ; in Puglia and Calabria; - it FP 10 


Staars, each Staar 32 Pignateles or Ollules. This Salm is equal to the 


French Filet, or to the half Quartal of France. It anſwers to 39 Stope 
o aan Pe. and 8 weighs 2 3 4: th. Y 


Dry Meafure of the fame Nation. 


QUADRANTAL is 3 Romas Madii, the Modius 8 We de 
Hemina 2 Sextarii. This Quadrantal weighs 52 Ib, and 8 Ounces, of 


Amſterdam Weight ; 80 2uadrantals making an Amſterdam Lat. 
STAR is a Sea or Naval Meaſure amongſt the Venetians, and weighs 


331 Ib and; 32 Stars exactly anſwering to the — of Rye; 


but 14 of them conſtitute a Laſt of Barley. 


Again; 


8998 
6 
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Again; the AMSTERDAM LAST is equal to 80 Stars of Man- 
tua; to 32 of Medina; to 96 of Pavia; to 112 267 Florence; to 102 of 
Vincenza; to 32 of Zarenza; to 48 of Ravenna; and to 29 of 7. erviſa. 

MOSA or MODIUS is a Venetian Meaſure, 74 of which are e- 
qual to an Amſterdam Left, In ſome other Places it is divided into 14 
Peſos, each of which weighs 10 th, each Pound containing 30 
Oznces; in other Places it is divided into 4 Degolatre, or imo 16 Se- 


ſterces or Sextarii. 


CORBA, among the Tralians, is what the Latins Ours called 
Corbis or wg and in Engliſh may be called a Bastet. This is a 
Dry Meaſure. At Bologna it is equal s the V enetian Star, 32 of 
theſe Corbas being equal to a Left of Amſterdam, | 
MEDIMNUS, a Dry Megfure in Sicily, contains 6 Mach, and 
each Modius 16 Sextarii or Sefters. The Medimnus weighs 100 Ib, 8 
Oun. and 3 Dr. or thereabout of Amſterdam W ight ; fo that 30 8 Me- 
dimmi are exactly an Auſterdam . 

Moreover the Medimmus, in the Iſland of of 'vprits, is divided into 2 
Cypre or Cypruſſes, or 4 baif C ere ; and 40 of theſe Medimnt are 1 25 
to an Amſterdam Laſt. 

In the ſame Place they vide the Modius into 16 Gabenes, Se ers or 
Sextarii; 2 Modii make a Pontick in that Country. | 

MINA or MINALI is a Dry Meaſure at Genoa and Verona; 23 
of theſe Meaſures are equal to an Amfterdam _ at Genoa; ; but at V. 95 
rona it will require 72. 

SOMA at Breſcia is alſo a Oy Meaſure: ; 16 of theſe : conſtrue a 


Loft of Amſterdam. 


 SALM, a Dry Meaſure in Sicily, holds 16 Tu Umaites ; it is. ans 
times of two ſorts, (viz,) the ſmaller and greater; 10 of the 9 and 
8 of the latter conſtitute an Amſterdam Laſt. 

The CARA in Puglia anſwers exactly to the Nen Star. This 
Meaſure is of two ſorts, that with which they meaſure Rye, containing 


36 Tumanes, but of Barley ir holds 48 of the ſame above mentioned. 
Thus the Cara weighs 131 4 tb of Amſterdam. In ſhort, 32 Caray of 


Rye and * of nr conſtitute a Laſt of ann. 


Cerman Liguid Meſure. 


- RH UTHE holds 2 1 Fuder, 4613 50 2 by 

FUDER, in Latin Vebes, is 6 Amplore, which are, commonly 
called Ames, at all the following Places of Upper Germany, (viz.) Co- 
dogne, Worms, Ulm,  Francfort upon the Main, Oppenheim, Wirtzburg, 
Mayance, and at Wirtemberg : But! in other Places it holds 10 Ames; ag 


at Heidelberg and Spires; at Vienna, and. all over Aiſtria, 16 Ames or 


Amphore make a Culeus, Again; at Falkenbeim, Durcheim, and at Augſ- 


| bs a Fe or Ames make a C uleus 


en 


* 
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OHM or AME, which the Latins called Amphora, holds 20 
Quarts, or 80 Meaſures, which, in the Language of the Country, are 
called Maſſen; or 2 Urns, which they call Eimer. Thoſe who have 
been at Cologne, Worms, Leipfick, Francfort upon the Main, Ulm, Op- 
penheim, Mayance, Noremberg, Wirtzburgh, or Vienna in Auſtria, may 
know this. But at Heidelberg, and at Spires, they divide the Ame into 
12 2yarts, and the Qyart into 4 Meaſures or Kants. Moreover, at Fal. 
kenheim and Durcheim they divide the Ame into 15 Qaarts, of 4 Kans 
each. Then at Wirtemberg they reckon 16 Innes in the Ame, each of 
which is 10 Kans. In Augsburgh 2 Modii or 12 Beſonts make an Ame: 
To conclude ; in ſome other Places they reckon 60, 64, and 72 Kanus in 
the Ohm or Ame. 

EIMER, by the Latins Urna, at Noremberg, Wirtzburgh, and ge- 
nerally throughout all Francona, is divided into 64 Kans; at Vienna in 
Auſtria into 32 Ocfaves, or 128 Seiltem; at Salone and Brixem 144 
Kans make an Urn or Eimer, and but 8 only conſtitute a Parcede. 

The EIMER or URN in Mina, and generally throughout all 
High Germany, weighs 36 1b: But at Leipfick it is 40 Ib; and is divided 
into 3 Stubecken; and again into 4 Cantres or Kans, or (as they like- 
wiſe have it) Maaſs; and each of theſe Kans are 2 Naſſel or. Quarts. 
The Noſſel is 2 Pints or Heminæ, which they call Halb Karter, and the 
Halb Karter is 2 ſmall Meaſures, which they call Maſslein. 

MAAS or KAN, as it is called by the High and Low Dutch, and 
by the Latins Cantharus or Congius, is almoſt of the ſame Bigneſs in all 
the Towns in High Germany. We have already ſaid enough of the Sub- 
diviſions of theſe Meaſures; let us now examine their Weight. In Ger- 
many the Pound is of two ſorts, the Menſural and Ponderal, as we have 
already obſerved; ſo that at Leipfick 23 Menſural Ounces make but 26 
Ponderal Ounces; but every where elſe in Miſa 24 Menſural Ounces arc 
equal to 20 Ounces Ponderal ; that is, they are to one another as 12 to 
10, or as 6 to 5, after the manner of the Antient Romans. This being 
laid down, the Ohms or Ames of Worms, Prancfort, Ulm, Oppenheim, 
Cologne, Wirtembergh, Mayance, Heidelberg, Spires, Strasburg, Falken- 
beim, and Durcheim, containing 80 Congii or Kant, will be equal to the 
Antwerpian Ame, of 50 Stopes, which (each Stope being 6 1b) weighs 
300 Ib, and conſequently the German Pot or Kan muſt weigh 3 1b, 12 
Oun. of Antwerp. By this means we may readily come at the Weight of 
the Eimer or Urn, as well as at that of the Fuder, Rhuth, and ſmaller 
„FJ Ne Tn Tg 
Again; 128 Kans of Noremberg, Wirtzburgh, Franconia, Vienna, and 
Augsburgh, weigh 300 th of Antwerp, and each of them apart weighs 


to the Ame of Antwerp, 


2 lb, 5 Oun. and 4 of the ſame. : 
The BEER TUNN of Lubeck is equal 
50 Stopes of Antwerp exactly filling a Lubeci Tun. 
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* Meaſine of the Je n 


this Greek) yr reach 1s properly the Lading of. a . or Ship. 


At Hamburgh it is 3 Viel, each of which contains 30 Modii, or 


Scheffel, as they call them: Now the Scheſſel weighs 52 1b, 9 Ounces, 
12 Ang. and 22 Gr. or thereabouts of Am/terdam; and therefore a 


Laft of 3 Wiſpel, or go Scheffel or . will welgh 4734 Ib, 3 Oun, 
1 Ang. and 28 Gr. © 


Obſerve here that this Wiſpel is © equal to 6 Antworpian Ames, Again, 


83 Scheffel of Hamburgh are equal to an Amſterdum Laſt. At Roſtock 
and Lubeck, 96 Scheffel make their own Left; but 85 of them are equi- 
valent to the Laft of Amſterdam. At Stetin in Pomerania 72 Madii or 
Scheel conſtitute their own 1 s of which is equal to that of An- 


"SCHIFFPFUNDF i is a Sea Meafure much uſed by thaſs who 


3 upon the German Ocean, and Baltick Sea, It is properly a cer- 
tain part of the Laſt, which comes near to the Medimnus of the Ro- 
nam, or to the great Madius, or rather to the Trimedimnum which we 
have ſpoken of 2 This is equal to the French Load, or the Spa- 
_ niſh Cargo, or the Italian Carco or Carico. With this they not only 
meaſure all forts of Grain, but alſo ſeveral other Species of Goods, At 
Hamburgh it is divided into 20 Liſpfundt, and weighs 300 Ib. At Lu- 
beck, Copenhagen, and Stockholm, 20 Liſþpfundt make a Schiffpfundt, 
which weighs 320 1b. But I ſhall forbear ſpeaking here of the Weight 
and Capacity of this Meaſure, (it being to be explain d learn] in a 
vaſt number of other Places where it is in uſe. 


LISPFUNDT is.anAliquot Part of the Sehifpfunds, as may be ſeen 


chore; and may properly be called a Sea Meaſure, At Hamburgh it 
weighs 15 tb; at Lubeck 16 Marks, and at Stralſund 16 tb. 


MALTER or MOLDER does not differ very much from the 


Sehiffpfundt in Weight and Capacity. It is a kind of Land Medimnus, 
which is uſed among 


over Auſtria it is compoſed of 32 Modii which they call Aicbel, or 64 


Halb Atchels or Spinten. Suppoſe now that this Modius weighs 21 1b 


and 14 Oun. of Amfterdam, the Malter will weigh 600 Ib, and conſe» 


quently 6 of them would be equal to a Laff of Am/terdam, At Cologne 


upon the Rhine 18 Medimni, or Malters, are equal to the fame, ſuppo- 
euro Arr roy th lh, OO ONT” > ++ 


LES. 3h 


the Merchants of certain Towns in High Germany. 
For Example; in Miſz;e it holds 16 Modi, each of which weigh 20 Ibz 
therefore the Malter weighs 329 th in that Place, At Vienna and all 


Liquid 
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Liquid Meaſure of the Low Countries. 


ROEDE is a Meaſure which anſwers to the halfCuleusof the Romans. 

At Dort it is 10 Ames. 
The AME is 10 Schrewes, and has ſome Affinity with the Roman 

Amphora. 

The SCH REWE is 10 Stopes; this b N does not vary much 

from the Roman Urn. 

The STOPE agrees nearly with the Congius of 79 Romans, and holds 
2 Kannes or Pots, which in ſome Places are called Mengel. 

The KANNE, POT, or MENGE, does not 9 differ from 
the Roman Sextarius, and holds 2 Pints. 

The PINTA or PIN T may be properly called Hemina i in n 
it being half of the Kanne or Sextarius. 

Then 10 Ames of Dort are 14. 3 of thoſe of Antwerp, of 50 Stopes ; 
each Stape weighing 6 Ih of Antwerp; and the Roede or Rode of Dort 
will weigh 4400 Ib, and conſequently the Ame will weigh 440 tb; the 
Schrewe 44 Tb; the Stope 4 Ib, 6 Ounces, 8 Ang. the Kanne 2 lb, 3 
Ounces, 4 Ang. and 3 in ſhort the Pint muſt weigh 1 Ib, and 12 Ang. of 

Antwerp. 
This Noede is again divided into 2 Tuns, each of theth containing 
500 Stopes of Dort, or 2200 lb; to which if you add 50 15 for the 
Weight of the Tun itſelf, it will, when full of Wine, weigh 2250 Ib, 
and conſequently 2 Tuns will weigh 4.500 Ib. Hence it is that in load- 
ing a Ship they reckon 2 of theſe Tuns equal to a Laſt of Wheat. 

Again; 14 Ames of Amſterdam are equal to 10 Ames of Dort; but we 
muſt here obſerve that the Amſterdam Ame is divided into 64 Stopes; 
therefore it weighs but 314 Tb, 4 Ounces, 5 Ang. and 22 Gr. or there- 
abouts of Antwerp; each Stope weighing 4 1b, 14 Ounces, 2 Ang. and 
about 10 Gr. In Friſeland, the Ame is 40 Kannes or 160 Mengels. At 
Malines in Brabant it is 80 Mengels; whence it appears that the Mengel 
of Malines is double of that of Friſeland, and that what they call a Pint 
at Malines is a Mengel or Pot in Friſeland; but as to the Ame of Ma- 
lines or Friſeland, as well as of Louvain, Bruſſels, Boiſleduc and Breda, 
they are equal in Weight and Capacity to the Ame of Antwerp: But the 
Mengel of Louvain is equal to the Maaſi or Kan of the Germans, The 
Ame at Bruſſels and Louvain is divided into 48 Stopes ; at Boiſſeduc into 
50; at Leyden, Delf, Trevers, Fluſhi ng, Middleburgh \ in Zealand, Ghent, 
Bruges in Flanders, and at Liege, it is divided into 60 Stopes. Again, 50 
Stopes of Antwerp are equal to 54 of the Hague and Ruremond; to 72 
of Ziriczee, and to 26 of Neuport and Oftend. 1 ſhall add to all this, 


that 14 Ames of Bruges, Adula gü. Trevers and Fluſbing are 158 
to 16 Ames of Dort. 


- 
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Beſides this Roede which we have been ſpeaking of, they have one of 
another. ſort at Bruges, which holds 2 Veſſels or. 7 unns, each of 22 
Sextarii, or Sefters, each of which is 16 Sfapes. . 

The TUNN of Beer throughout all Brabant, contains 54 Antwerp, 
Stopes; but in Flanders bo, and ſometimes 64 Flemmiſo Stopes, As 
for the. Dutch Tunn it is equal to that of Brabant, except that of Am- 
fterdam, which requires 56 + Stopes of Antwerp. As to the reſt, I ſhall 
not reduce them to the Weights, fince any body may do it by knowing 
the Weight of the Antwerpian Stope. e 

Dry Meaſure of the ſame People. 

The LAST or ACHANE, when it is uſed to meaſure Wheat, is 
compoſed of 16 Sea Medimni, which the Dutch call Schippont, each of 
which weighs 300 1b; therefore the whole Za/# weighs 4800 1b; but 
when they meaſure Rye 14 Schipponts make a Loft, each of which are 
equal to the former in Weight and in Capacity, conſequently a Laſt of 
Rye will weigh 4200 Ib of Amſterdam. At the ſame place, they reckon 
27 great Meaſures, which they call Mudden, in a Laſt; each of theſe 
Mudden contains, 4 ſmaller Meaſures, which they call Schepelen or 
Buſhels ; therefore the Laſt is 108 Schepelen or Buſhels. Again; they 
compute 29 Sacks in a Laſt, each Sack of 3 Ofaves, or Achtelingen, 
as they have it. Moreover, 24 Salt Casks, or 213 of thoſe narrow Veſ- 
ſels in which Flower is ſtowed, or 15 of the larger and broader of the 
ſame kind, conſtitute exactly a Laſt of Rye; again, 18 Twrnns or Veſ- 
ſels of Beer, or as many Ames of Antwerp, anſwer to the ſame thing. 
| Now theſe two laſt, make 3 Tunns of Wine, but 2 Turns only are rec- 
koned equivalent to a Laſt of Rye; becauſe 2 of them weigh 4200 Ib 
or thereabouts; for ſuppoſe that the Quadrantal or Cask of Wine weighs 
coo Ib; 2 Tunns or 8 Quadrantals will conſequently weigh 4000 Ib; 
and 3 of the like Tunns or 12 Qyadrantals full of Rye, will weigh 
4200 lb (without reckoning the Weight of the Veſſels themſelves) 
each of them containing about 360 th of Rye. But we muſt take no- 
tice that all ſorts of Grain do not always weigh alike; and the Amfter- 
dam Laſt of Wheat has been found ſometimes to weigh 4800 Ib, and 
at other times but 4200 1b; and a Laff of Rye weighs ſometimes 4200 Ib, 
and at other times but 4000 tb, Try a Laſt of Barley, and you will | 
find that it weighs but 3400 Ib; and Oats will weigh ſtill leſs; for which 
reaſon it has been cuſtomary, in ſome Places, to have a more capacious 
| Meaſure for Oats than for Rye. No ſince according to the Obſerva- 
tions of Merſennus the Pariſian Pound contains 13760 Grains of Wheat, 
which Pound is 16 Grains lighter than the Am/terdam Pound, this latter 
will contain 13776 Ib, and the Loft weighing 4800 Ib, will certainly con- 
tain 66,124,800 of the ſame Grains. At Hembden 15 5 Tunns; of 4 Wer- 
pen or Buſhels each, conſtitute a Laſt of their own ; but 55 Merpen 
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anſwer to a Laſt of Amſterdam. At Antwerp the Laſt is 32 Quarters, 
and the 2yarter 4 Buſhels, or Mutkens, as they call them; thus 38 Qyar- 
ters are equal to a Laſt of Amſterdam. At Rotterdam 3 Octaves or Eighths 
make a Sack, and 38 Sacks make the Laſt of that Place; but 87. OZaves 
are equivalent to an Amſterdam Laft. ons 6 
The MUDDE, or great MODIUS, is divided at Louvain into 
3 ſmaller Meaſures, called Halfter ; 13 of theſe are equal to a Laſt of 
Amſterdam, as ate alſo 10 4 of Bruſſels, 7 of Maeftricht, and 12 1 of 
Boifleduc. At Ghent the Mudde is divided into 6 Sacks, the Sack into 
2 Haſflers, the Halſter into 2 Qyarters, and the Quarter into 2 Muckens : 
Now 4 of theſe Muddes and 7 Halfters make 1 Loft of Amſterdam. At 
Bruges they call this Meaſure an Hoet, which they divide into 4 Buſhels, 


the Buſhel into 4 Quarters, the Quarter into 2 Spintes: 17 + of theſe 


are exactly a Laſt of that Place; but the Amſterdam Laſt requires 17 ; 
of them. At Tþres 12 Razzeres give a Mudde, each Raziere anſwers 


to 4 Tunns of that Place, and 25 Razzeres make a Loft there: Again; 


75 of theſe Razieres conſtitute a certain great Meaſure called Think, 
which is treble of the Laſt. In ſhort, they reckon 24 Razzeres to an 


Amſterdam Laſt. In ſeveral other Places of leſs note in Flanders the 


Raziere is divided into 4 Auwots, the Awof into 4 Pints, and the Pint 
into 8 Ib. At Lewarden in Friſeland the Mudde is 2 Lopen; 36 of theſe 
are an Amſterdam Laſt. At Middleburgb in Zealand the Mudde or great 


Modius, which they call Hoet, is compoſed of 16 Sacks; which may be 
properly called 8 Razieres, 41 ; of which conſtitute, a Laſt of that 


Place, and 40 of them anſwer to that of Amſterdam. At Dort the 


Hoet is 8 Tunns, and 3 of theſe Hoet (which are a kind of Schiffþfundt) 


are exactly the Amſterdam Loft. 


Poliſh Liquid Meaſure. 


BECZKA, inLatin DOLIUM, and in Exg lie a TUNN, ought (in 


purſuance to an Order to that Purpoſe in the Year 1565) to contain 72 


Congii, or Kanns, which the Poles call Garniec. But by an Order iſſued 


out afterwards in the Year 1598, it is to contain but 62 Garniec. 
The TUNN, or Beer-Veſlel of Dan#zick, contains 180 Dantzick Stopes. 


It has been found at Antwerp that 180 of theſe Stopes make but 81 of 
| their Stabes, and from thence we conclude, that the Dantzick Tunn 


weighs 486 Ib of Antwerp; and a Dantzick Stope weighs exactly 2 Ib, 
11 Oun. and 4 Ang. of Antwerp; and the half of it, which they call 
Halb, weighs 1 Ib, 5 Oun. and 12 Ang. From this we may infer that 


the Pot or half Stope of Antwerp. Beſides this; I know that the Poli 
Garniec contains about 2 Dantzic Stopes of Liquor; therefore the Po- 


liſh Tun of 62 Garniec or Congii, is 56 Dantzic Stopes leſs than that of 
 Dantzic; that is, that che Dantzic Tun contains more than that of Po- 


1 | land 


the Stope of Dantzick is 4 Antwerp Ounces, and 16 Anglicks, leſs than 


. 
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Jand by 28 of its own Garniec. Let us now conclude that the Poli 
Garniec, weighing 5 1b, 6 Ounces, and 8 Ang. of Antwerp, does not 
differ much from the Roman Congius, as we have above deſeribed it; and 
I firmly believe, that thoſe who firſt inſtituted the Polſb Garniec de- 
ſigned it ſhould be equal ro the Roman Congius : But as all ſublunary 
Things are ſubject to Revolution and Viciflitude, as they paſs through a 
long Succeſſion of Years ; it is no wonder that this Meaſure has varied 
a little from its firſt Dimenſions, and ſuffered ſome ſmall Diminution. 
To conclude; fince the Poliſh Tunn of 62 Garniec weighs 334 It, 12 Oun- 
ces, and 16 Ang. of Antwerp, it will be equal to: of the Dolium, or to 
7 Roman Amphore. As to the Weights of the half Garmec, which the 
Poles call Pulgarca, and the ; of that which is called Kwarta-garcows, 
it will be needleſs to enlarge upon them, after ſo much has been faid. 
The OHMA of Dantzic holds 110 Dantzic Stopes of Wine, or 20 
9uarts, reckoning the Lees; but diſallowing of them, it will be but 
104. Stopes and £, or 19 Qyarts. : TIT NTT S. : 
WIARDO is a Meaſure very well known in that Country, and con- 
tains 20 Garniec, Congii or Kannes. 5 


Dry Meaſure of the ſame Nation. 


LASZT,or LAS T E, is a Meaſure much in vogue in Poland, Livonia, 
Pruſſia, and Lithuania, and all the circumadjacent Provinces.” It is uſed 
indifferently by Merchants concerned in Sea Trade, and Dealers in In- 
land Cities and Towns: With this, they not only meaſure all ſorts of 
Grain, but all manner of Merchandize both Liguid and Dry: Or at leaſt 
they underſtand by a Laſzt, a certain Quantity of any thing of a parti- 
cular Weight; as for Example; the Laſzt of Flax or Hemp at Dantzic 
weighs 60 Stones, or 2040 Tb of Dantzic. Again; a Laſat of Hops is 
12 Schiffpfundt or Sea Medimni, or 3830 Ib of Dantzic. A Lafſzt of 
Flower, Honey, Mead, Beer, Aſhes, Tar, and Pitch is 12 Tunns; bur 
18 is a Laſzt of Salt. As to Wheat and other Grain, the Laſz# almoſt 
throughout all Poland is divided into 60 Meaſures which they call Kor- 
ſec ; but we meet with it of very various Capacity, and very different 
Weight. At Dantzic the Laſat of Rye is 15 Schiffþfundt, each of which 
contains 4 Meaſures which we have elſewhere called Scheffel, each of 
which holds 16 ſmaller Meaſures called Matzen. In the fame Place a 

Lafzt of Wheat is 26 Schiffpfund?; but this difference muſt be allowed 
for the different Weight of Wheat, which is much heavier than Rye; 
for both of them conſiſt of 60 Scheffel. It has however been obſerved 
that the Dantzic Laſet of Rye yeighs 4245 1b of Amſterdam, though it 
weighs 5100 lb of Dantzic itlelf. For the SchiffÞpfundt weighs 340 Ib 
of Dantzic, containing 10 Stones of 34 lb each; but the other which is 
of a ſmaller Kind, and contains but 20 Liſpfundt, weighing each 16 th 
of Dantzc, is uſed in weighing all other Commodities, Again; a Dant- 


lc 
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zic Laſst of Wheat weighs 6440 lb, from whence we may gather the 
Weight of the Dantzic Scheffel or Modius; for it being 4, part of the 
Laſt, it will weigh 85 bb with regard to Rye, and with regard to 
Wheat it weighs 90 lb, 10 Ounces, 5 Quart, and; Pond. Nom. At 
Koningsberg, and at Elbing the Laſst weighs 6400 1b, and conſiſts of 
16 Schiſpfundt, each of which weighs 400 tb, or 20 Liſpfundt; and 6 
of theſe make 7 Laſts of Amſterdam. At Riga, Revel, and N. arva, 
12 Schiffþfundt of 10 Stone, or 400 1b each, conſtitute a Lafet weigh- 
ing 4800 lb of thoſe Places, and but only 4000 Ib of Amſterdam. 

' KLODA and MACKA 1 is a kind of Dry Meaſure much uſed in the 
Leſſer Poland, and Red Rufia; that is, about Lemburg, Premiſli t2 or Pre 
miſlaw, and Fareſlaw, extending towards the Carpathian or Krapakian 
Mountains; it contains 4 Modii or Quartes, or 8 half Modii commonly 
called Pulmiarek ; or into 16 Maca, or 32 Pulmarek; now at Lemburgh 
the Pulmarek is equal to 4 Poliſh Garniec or Congii, and the whole Macha 
to 128 of the ſame. From this it is evident, that 4; of this Meaſure i isequal 
to the Old Roman Urna, and conſequently that it anſwers in all to 32 
Urns, or 1280 Ib Roman. The Maca in Faraſſatv is 160 Congii or Gar- 
mec, (Kanns) but at Premiſhtz 130 only. 

CWERTNIA is a Meaſure which may properly be called a Bime- 
dimnum; for it holds two Medimni or Korzec of Cracow. Ar Poſua it 
is 42 Congii or Garniec. At Kalistie 36 Garniec, and the Wiertel Ka- 
liabi, is 14 C ong11 or Kanns. 

KORZEC is exactly the Medimnus of the Latins; 9 1 of ge is 
16 C ongii ; by which means it happens to be er to the Medimnus or 
2 Ampboræ, and anſwers to 160 Ib Roman. Its 3 part anſwers to the 
Old Roman Urn, or the Seah of the Hebrews. In Lublin i it is 28 Congii, | 
and this does not differ much from the Old Roman Decimodium, That 
of Sandomiria, and Warſaw, is 24 Congii, and 12 the half of them will 
be equal to an Artic Amphora, if we believe Fannius : And Villalpandus 
aſſures us, it will not differ much from the Roman Hydria, nor from 
the Metreta; moreover 4 of this Meaſure comes nearly to the Grecian 
Amphoreus ; and + of it is not much leſs than the Latin Modius. 
BECZKA or T UNN is the Dolium of the Latins : With this they 
meaſure Dry Things in White Ruffia and Lithuania. This Veſſel con- 
tains in Wheat or any other Grain almoſt 2 Salt Casks, if heaped up and 
preſſed:down ; it weighs about 3 50 Ib of our Parts: This is the Mea 
ſure of Vilua: That of Smolenso is 13 of this, and conſequently weighs 
525 th. Beſides the Meaſures I have already mentioned, there are ſeve- 
ral others in Poland, Lithuania, and Ruſſia, of leſſer Capacities ; ſuch 
as the Mirka, S2anek, Oſmaczka, &c. but theſe I ſhall paſs over with- 
out farther Notice, not only becauſe they are not in ſuch general Uſe as 
the reſt; but alſo for fear of growing tireſome. to the Reader, who is 
commonly fond of Brevity. I ſhall only obſerve to you once more, that 
the Weight of all theſe Meaſures may vary, according to the different 
Specifick Gravity of Grain. 5 * iſh 


—— 
* I. 
” 
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Engliſh Liquid Meaſure. 


The Gallon contains 2 Pottles. 

The Pottle 2 Quarts. 
Thee A IT 
The Pint weighs one Ib of Troy Weight of England, and cl. | 
y the Gallon will weigh 8 of the Fins Now in order to know what 
Proportion this Pound bears to the others we have mentioned, pleaſe 
to turn back to what we have ſaid in the Chapter of * Again; 


8 Gallons 11 I Firkin, 64 w. 18 

16 Gallons — 1 Kilderkin, 128 Ib, 

18 £ Gallons —— 1 Runlet, 148 Ib. 
32 Gallons — 1 Barrel, 256 Ib. 
42 Gallons — 1 Tierce, 336 5. 
63 Gallons —— 1 Hogſhead, 504. Ib. | 
126 Gallons —— 1 Pipe, 1008 th. 

45 Gallons —— 1 Tan, 2016 Ib, 


Theſe are their Strong Beer and Ale Meaſures. The ee are os 
the ſame. N. B. All the Subdiviſions of theſe, from the Pane 1 to the. 
Gallon, are of the ſame Weight with thoſe of the former. 


9 Gallons make 1 Firkin, 72 th. 
18 Gallons —— 1 Kilderkin, 144 Ib. 
36 Gallons — 1 Barrel, 288 Ib. 


The Beer Gallon in the Low Countries i is 2 Stopes, except at aue, 
and Antuerp, where it is but 11 Stape. | 


Dry Meaſure of the ſame Nation, 

A Way holds 5 Quarters, | 
Quarter — 8 Buſhels, . 
- Buſhel — 4 Pecks, 


Peck —— 2 Gallons, A v1#791 2 
The GALLON, as we have already aid, weighs 8 5 ; therefor "R 


Way will be 2560 lb. 
They moreover, reckon 4 Buſhils i in an Halſter, which is about a Sex 
tarius, and 20 Ha Ifters make a Lafte. 1 i 
In Cormual 20 Quarters make a Score. | 


In Treland and Scotland the Buſhel is 18 Gallons, 
— Tua 


74 Of the Great Art of AxrIILERr. 


Liquid Meaſure of fome. Eaſtern Nations, 


MATALI or MAT ARI a Meſure in the Kingdom of Tunis which 
holds 36 Rofules : It anſwers to about 5 Antwerp Stopes; and 10 of 
them make an Ame of the ſame Place. The Metali of Tripoly, and eve. 
ry where elſe in Barbary, is 42 Rotules, and is equal to 7 $ Ames of Aut. 
werp ; from whence we may conclude, that each of them weighs 40 th 
of Liquor Antwerp Weight. 

ALMA is a Meaſure at Conſtantinople, which cater to 1 3 Stope of 
men the Liquor contained in it weighs 10 Ib of Antwerp. 

DORACH or DORAG is a Liquid Meaſure amongſt the Ara- 
bians ; it approaches pretty near to the Amphora . . is divided 
into 8 Jabeinn. 

JOHEIN is divided into 6 Kip or Aſcats, which nearly anſwer to 
the Roman Congius. 


KIS T or ASCAT into 2 Corbins or Heminæ, as che Romans 
had it. 


CORBIN into 2 Keljath, which bear fome Affinity to the Roman 
Vuartarii. 1 

KELIATH into 2 Caffuk or Arfives, which equal the Roman Ace- 
tabula. 


CAFF UK or ARSIVE into 2 Cuatum, or as the Romans had it Cya 
r or Cups. 


CUATUM into 4 Salgerins, which are perfely the Roman Co- 
chlearii or Spoons. 
Fobein amongſt the Arabians is what che Congius was amongſt the 
Romans, and what the Greeks called Hina; it is 1 Stope of Antwerp, 
and conſequently the Dorach is 12 of the ſame Stopes. 

ARTABA is an — Meaſure which juſt anſwers to 18 Sfopes 
of Antwerp. 


 COLLATHUM | in the ſame Country is 6 Antwerp Stopes of Li- 


quor. 


| SUBITHA is an Egyptian Meaſure, which is equal to 5 I "Oy of 

the aforementioned Place. 
DADIX is 4 Stopes of Antwerp. 
 COPHINUS is 3 of the ſame. 
 CHANTIX of the Egyptians and the PUREE ga. are exac¹ũ 


the ſame. 


The MARES and PONTES are but! | of the Antwerp Stope. 


4 k —— — — 4 , — 7 . - — — ey 3 — . L 4 — — — = D —m—_—_— 
— —-—¼ 2 — 8 ing pt — Tn — 5 — — — — 2 — = _ 
- — — 8 i 3 n = M — 
= aha ED — : : IS 2 5 2 ths. ty - - — d 0 A * 
m — "as 2 —— U * N _ — a „ 8 . 2 * ry 5 
—— — 5 n ” k —— pry 3 66d * * - r . . * „ Alt b 4 age * — Pac 3 
. — ng 1 b - p fate a, <4 8+ <1 r * > & * 5 — _ 
4 
' 


a 
— — —— —— _— 
—— —ͤ— 6 


— 


— ao an 


— I 
— — — 
— . 
— ——_— —— 
r 


Of the Great Art of AnTILLERY, "M0 © 


'Dry Meaſure of the ſame P pk. 


METRETES or METRETA is a Meeſare at this Day uſed all 
over Greece, it contains 12 Choas : 45 of theſe make a Leſte in that 
Country; but the Amfterdam Lafte requires go of the ſame. | 
The PERSIAN ARTABA or ATRABA is divided into 25 Ca- 
phile or Heminæ, or (if you will) Hins: 45 or 50 of theſe Arralæ make 
an Amſterdam Lafte. The Aigyption Artaba is divided into 5 Apor- 
rhimes or Aporrhime, or into 40 Chenices, or into 480 Inions or Ima, or 
(if you will) Sextaries: 45 — Artabæ are equal to an ae 
Lafte, 

T OPIN or TOPIUM i in the ſame Country contains 10 \ Chenice ; 
as does the Epbin 8 Sextaries or Inia. 

CAPHICI is a Meaſure in Barbary which ought to contain 20 
Guibes : 7 of theſe Capbici are equal to an Amſterdam Laſte. 

DORACH or DORAG is the ſame Arabian Meaſure I juſt now 
mentioned. They divide it in the ſame manner both for Liquid and Dry 
Things: Thus 80 Dorach anſwer exactly to an Amſterdam Lafte. 

Thus have I done with what I propoſed to ſay concerning the Mea- 
ſures of Capacity; which if it falls ſhort of the Reader's Expectation, 
I am very ſorry for it; but upon the whole I conceiye that this Eſſay 
will not be entirely undeſerving of favour, if it be duly conſidered, that 
I have done my utmoſt in it; and that I have been induced to it by no 
other Motive, than an earneſt Deſire, of helping the Pyrotechnician and 
other Mechanicks, to attain ſuch a Knowledge in this Matter, as is not 

to be acquired but by long Study, and continual Practice. 


S 
of Long Mes ſure, or the Menſur ation of Space. 


Shall now proceed to inſtru you in the nature of ſeyeral ſorts of 
Meafures, which we ſhall often mention in the Sequel of this Work, 
when we ſpeak of the Menſuration of Lines and Surfaces; ſo that a 
thorough Knowledge as to what concerns this fort of Meaſure will be 
abſolutely neceſſary. We will begin with the leaſt of them, and go on 
in the ſame Order and Method, as has always been obſerved by Geome- 
—_ Gull eil them by de very Names they have given chem 
Fi s 

A FINGER, as it is called by the Germans, Enghfh, 3 
Flemmings; by che Poles, Pale; by the Latins, Digitus, and by the He- 
brews, Back, is 4 Barley worms placed on one fide each other: * 
the 
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the Barley-corn is ſubdivided into 5 Poppy Seeds, and this is the ſmalleſt 
| Meaſure that can be aſſigned to Diſtances, But Merſennus contradicts 
this, and ſays, he found that the Seed of a Red Poppy is larger than that 
of the Yhite: He farther ſays, that 2 Grains of Muſtard-Seed touching 
one another, are equal to a Line of the French Inch; to which alſo 3 
Grains of Red Poppy Seed; and 4 of White, are equal. He again tells us, 
that a Grain of Scolopender or F inger-Fern Seed; bears the fame Propor- 
tion to a Grain of Muſtard Seed, as 1 does to 5. From whence we may 
allow, that a Grain of gs pants is the leaſt of all Seeds, ſince its Di- 
ameter is contained 2 5 Times in the Diameter of a Grain of White 
Poppy Seed. As for the ſmalleſt Grains of Sand, the ſame Author adds, 
that 12 of them placed in a Right Line, and touching one another, take 
up the Space of a French Line of an Inch. Let us hence conclude, that 
theſe Grains of Sand, in their utmoſt Tenuity or F ineneſs, are the ſmalleſt 
Meaſure we can think of. 
The UNICA, INCH, or DIGITUS MAJOR, called by the 
Germans, Zol and Daum, contains in Length 4 een and is by 
the French divided into 12 Parts or Lines. 
The SMALLPALM, by the Greeks, Doron, and by the Germans. 
ein Quere Handt, and by the Poles, Dion, ought to be 4 Fingers or Di- 


gits broad, 
The Length of the Hand is what the Greeks called Ortbodoren it is 


exactly 11 Digits. 

The GREAT-PALM, or SPITHAMA, by the Greeks, 1 
by the Hebrews, Tophac, by the Germans, ein Spann, by the Poles, Piads, 
and by us a Span; is 3 ſmall Palms, or 12 Digits, or 9 Unciæ or Inches: 
This Meaſure (as Merſennus ſays) ought to be taken from the Extremities 
of the Thumb and li ttle Fi er, when frretched out to the utmoſt Extent 
they can be. 

The FOOT, by the Germans, ein Fuſs, or Schuch, and by the Poles, 
Stopa, ought to be 4 Palms, or 16 Digits, or 12 Unciæ or Inches. Con- 
cerning the Diviſion of the Foot, Philander, one of the Commentators 
upon Vitruvius, has made the following Remarks upon his IIId Chap. and 

IIId Book, (viz.) Columella, Frontinus, Iſidorus, and ſome others, differed 
from Vitruvius in the Divifion of the Foot; for all, except this Author, 
ere for having it divided from the Beginning into 4 Palms or 16 Digits; 
but as this Divifion was ſomewhat perplexed and irregular, thoſe who ſtuck 
to it, taking an Aſſis for a Foot, divided it as well as every Integer (which 
they commonly called Aſſis) into 12 equal Parts; one of which was called an 
Uncia; two of them a Sextans ; three a Quadrans ; four a Triens; five a 
Quincunx ; fix a Semis, and ſo on to to twelve, which conſtituted the Aſſis 
or Foot. But our Geometricians having conſidered, that the Unciæ an- 
fwered to our Inches, rejected the former Name, and aſſumed the latter; and 
indeed if we compare them together, we ſhall find that 3 Inches make 4 


Fingers. Obſerve here, that I do not fpeak with regard to the Remark in 
Frontinus 80 
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Frontinus's Book of Aqueducts, where he mentions ww forts of the Inch, 
namely, the Round Inch and Square one, and that the Rounch Inch is le 

than the Square one, by three of its own Elevenths, aud that the Square is 
bigger than the Round one, by three of its-Fourteenths. - i is FO lander's 
Opinion concerning the Diviſion of the Roman Fot. 
What 1 have further to add, is that the Raman Foot is * various 
Length in different Parts of the World: In ſome Places it is of rwo 
ſorts ; as for Example, Swenterus relates, that there are'tws ſorts of it in 
the Town of Noremberg (namely) the Town or Civil Foot, Which they 
call Stadt- Schucb, which contains 12 Uncie or Tnches ; 48d: the Mecha- 
nick or Work Foot, which they call Werck-Schuch, which is but 11 of 
the ſame Inches; but this Foot they have divided into 12 equal Parts, 
which they call Uncie or Inches, in Imitation of thoſe of Which the 
Town Foot is compoſed. Now perceiving that this great Inequality of 
Meaſure, would perplex and confuſe us in à great many of our Opera- 
tions; I had formed a Defign of reducing the Feet of all the moſt fa- 
mous Provinces and Cities in the World, to one that Was determined, 
and the beſt known of all, and to compare them with that, in the ſame 
manner as has been done with regard to the Contents and Capacities of 
Weights and Meaſures. But Matthias Dogen anticipated my Intention, 
by lately publiſhing” a Treatiſe of Military Architecture; fo that he 
has eaſed me of this Piece of Trouble, and got that Palm Which 1 pro- 
poſed to acquire as the Reward of ſuch an Attempt; therefore finding 
that he has acquitted himſelf very handſomely upon this Head, and that 
he has reduced all the Feet to —4 of Rhynland or Rynland; I ſhall on- 
ly tranſcribe mer Wy him, boy — Hd of ay 8 and 
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Iſhall to this add what has been temarked of the Old Raman Foot, 


namely, that it hears ſuch Proportion to that of Rynlaud as g75 does to 
1000. I mean that Ramam Foot, the half of whoſe Ditnenſions we find 
his Book III. Chap. III. which, he ſays, was taken from an Antique 
Marble, ſtill to the {een at Rome in the Gardens of Angelus Calatpus, 
and anſwers pretty well 40 that which was found on the Manu- 


bſerved, that this Foot of the Capital 
 exaQly che fame with that of Poland (of which I have a very nice 
Meaſure) which Foot is likewiſe uſed in Lithuania. We find another 
_ Meaſure of the Half Foot, which is taken notice of by Mer/ennus, and 
Which Fallappgrdu ſays he took from Congius Farnefignus. The Men- 
dure of che Raman Foo which Philander has given us, exceeds the 
double of this laſt by qu, and its Proportion to the Rynland Foot is as 
969 to 1900. Menſennus aſſures us again in the ame Place, chat the 
Rogal Foot of France (che Meaſure of half of which he alſo gives us) 
exceeds the Rynland Foot by 6 Lines, or; an Inch. But having myſelf 
applied the double of this Meaſure to the Rynland Foot, I found that 
the former exceeds che latter by v; therefore according to my Obſer- 
vation the French fat is to that of Rynland, as 1050 is to 1000. But 
we have ſaid enough of the Foot, proceed we now to ſuch Meaſures as 


o 


are larger and more canfiderable. < 


. 


The PALMI-PES of the Latin, and the PENTADORON 


a and Egypt, the Geome- 
trical Ell is 6 of ours. The Enghfb Ell is 3 Feet, 9 Uncie or Inches. 
Baut there being ſo great a Variety in the Length of the Ell in differ- 


ent Places, as well ag in that of the For; J here ſhall give you the Re- 
duction of it to the Rynland Foot, as we have borrowed it from the 


q 
q 
1 abovementioned Matthias Dogen, — 
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8 French Feat and 7 5 inches; conſequendy it will bear ſuch Proportion 
to che Rywland Foot (according co our -Obſervations) as 3806 and d 
does to 28000. But, 


are right) is to the Nynland Foot as 1900 is to 1000. 


Beſides chis; 


as 43 does 46 24. 
Inches, and 3 Lines, en. to the con Meaſure before 
mention d. 

The PACE, whichahe Laim called Gras Graſs or Paſſis Sin- 
plex, the Germans ein Einfacher Schrit, the Datch con Wop or 'Trede, 
and the Poles Krok, ought to be 2 4 Feet long. 

The PACE, which che Germans underſtand 
pelter Schrit, is exactly 5 Feet. 


to be 6 Fuat long. Julias the 
have «his Meafure called an Ell 


The CANNA and REED, which che Kieran, called Kenneah, fs 
6 of the Hebrau Elli. Aae mantains that this Meaſure conrdins$ 
Feet and 14 Laab, according t0 the Ratio between the Capitdline Hua 
5 


The PERCH or RODD , of. wo ag, 6 


and chat of Fraxce, e e l ae, or 8s 
to a, or chereabouts. 


be 


mans, is called ein Meſe-rubte, or Stange, by the Flaming aun Rand, 
pg by the Poles Prent, was W e into 10 . by the An- 
— .. 
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ed 


Wo dds 1 ball zem from MerVaunus, Qaar che Paris Bll. containg. 


by che Words an Dyp 


The ORGY & or FATHOM, which the. German call 46 Kiafter, A 
the People of the Low Countries ann Vademe, and the Poles Zagen, ought 
Ajſetlouite, an excellent Architect, N "F 


7 ah 900 


to Dogen, it is as 38824 to 1000, or chere- 
abowes. In Polond the Bll is 2 Peet, and this Ell (if our n 


Mer fornus aſſures us, chat the Broceio or thine of Fb. 
rence {which is a kind of EA) bears ſuch Proportion to the Fronch Foot 
But as to che Hebrew Ell, he makes it 1 Foot, 4 
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cient Romans ; from whence they gave it the Name of Decempeda; up. 


on which Account it was that Cicero, that Prince of Orators who kney. 


ſo well how to adapt fignificant Terms upon all Occaſions, called thoſe 
Geometricians of his time that uſed this Meaſure Decempedatores. Its 
Length is varied infinitely at preſent : As for Example; in the Low 
Countries the Rhynlandic Perch is 12 Rhynland Feet; but to render the 
Calculation of this Meaſure eaſy, and as much as poſſible to avoid Fra- 
cCtions, their Geometricians have divided it into 10 equal parts, which 
they call Feet, each of which are ſubdivided into 10 Hiciæ. In Poland 
and Pruſſia the Perch is 15 Feet, or 7 3 of their Elli, this is what they 


call Culmenic, but commonly Prent, or Miara Chelmienska. In the 


Territory of Noremberg it is 16 Feet. In the Marquiſate of Branden- 
Burg 12 Feet. In France (according to Merſennus) 22 Feet make a 
Perch. In the Territory of Ghent 14 Feet, but every where elſe in Fan- 
ders it is 20 Feet, There likewiſe does the Foot vary, inaſmuch as in 


ſome Places it is 10,. and in others but 1 1 Unciæ. In England the Perch | 


is 16 Feet, and in Ireland 18. 
- The CORD or CHAIN is a kind of Meaſure well known in moſt 


Countries, and is what the Latins called Funis Chordd and Catena; the 


Germans call it ein Schnur and Kette: This is what the Romans former- 
ly meant by the Aruipendium; the Poles call it Sznur and Weiiſysto, with 
whom it is 10 Perches: But its Length 4 is not abnays the ſame anongh 
Surveyors. 

The STADIUM. or FURLONG, and the Aule, Roſſi-lauft of 
the Germans, and Staia of the Poles, is in Length 12 5 Geometrical Pa- 
ces, or 625 Feet: Among the Greeks the Stadium was 1 125 Pace, and was 
properly the Meaſure of a Foot Race. 

The DIAULUs was double of the Stadium, it * 2 50 . 

The HIPPICUM was 4 Stadia or 500 Packs? * * was properly 
the Megſure of an Horſe Race, or Breathing. 

The DOLICHUS was 12 Stadia. ' | 

The SCHENOS was 60 Stadia; but i in fore Places 40, and i in 
others but 20 only. 

The MILE is a Meaſure well known to all 00 European, and is de- 


rived from the Latin Word Mille a Thouſand, the Roman Mile being al- 


ways compoſed of 1000 Paces: But this Meaſure varying its Dimenſions 
in the different Places where it is uſed, I have here inſerted a Collecti- 


on of ſuch Spaces, as are the moſt common in ſeveral Countries, and 
which bear any Affinity to the Mile; that you may with the more Eaſe 


and Exactneſs compare the Mile of one Country with that of onother; 
and that you may ſee the different Meaſures with which Geographers de- 


termine the Diſtance of Places: Theſe are reduced to the Rhynland Foot; 
(which we. here own to be equal to the Romany the whole according to 
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+2 22.541 MIEES: Z ER 
Of pt. = 25,000called Sch. 
%%%» TTT 3 | 
Of Burgundy. - - - 18,000 VV 
DT. ß) ( ̃ — 8 
Of France. = - = 15,750 called Lieue or League. 


| 20,000 the Leſſer. 
Of Germany. - - 22, foo the Mean. 
2 ' 25,000 the Greater. 
Of Holland. 24,00 * 
Of Swiſſerland., - = 26,666 


Of Spain. - - - = 21,270 called Legua, 
Of the Hirarian Way. 15,000 
% - -,- 40 

Of Lithuania, - = 28,500 called Mila. 
Of Moſcovy. - =- = 3,750 called Warſta. 


Of Poland. - = = 19,850 called alſo Mila. 
Of Perfia. = - 18,5 called Paraſang. 
Of Scotland, - - - 6,000 
Of Sweden. - 30,000 


T ſhall now haſten to a Concluſion of this Book, omitting ſeveral o- 
ther kinds of Meaſure uſed in ſurveying Land, in which the Surveyors 
are governed by the Cuſtom of the Country where they are employed, 
and which the Pyrotechnician has nothing to do with. I ſhall only add 
that the Poliſh Acre (which the Poles call Lan Role, the Germans, Mor- 
gen and Fauchart, and the Flemmings, een Bunder-Landts) is the Breadth 
of one of their Chains, or 10 Perches of 15 Feet each, or 150 Feet; its 
Length is thrice its Breadth, or 3 Chains, or 30 Perches, which are 450 
Feet. Moreover this fame Acre contains 67500 Square Feet. From 
whence it appears, that the Poliſh Acre is bigger than the Old Roman 
one, which they called a double Square or Aus, which was but 120 
Feet Broad and 240 in Length, and conſequently contained but 2880 
Square Feet. The Old Roman and Poliſh Feet are equal, as I have al- 
ready ſhewn. „„ b 
Again; let us add that 30 Square Acres of Lithuania and Warſovia, 
conſtitute a certain Meaſure or Portion of Ground which the Latins cal- 
led Manſio and Modus Agri, that is, a Day's Journey, and Form of a 
Field; and which is commonly called by the People of thoſe Countries 
Wioka, and is the ſame that the Germans mean by Hube or Huſe. Now 
the Breadth of this Plot of Ground is always 4500 Feet, or 30 Chains, or 
zoo Poliſh Perches, and its Breadth is the Length of 3 Chains or 30 


Perches, or 450 Feet; and the whole Area of it contains 2025000 
Square Feet. 


Y as 
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Again; in Warſovia they divide the Breadth of the Acre into 2 Zagon 
Liras (as they call them) each of which is 75 Feet Broad. Thoſe who 
would know more of this thay conſult the Surveyors of Land, and ſuch 
Geometricians as have more to do with it than I. | 

To conclude: You will have the true and exact Meaſure af the Rhyn- 
land Foot, as well as of all thoſe reduced to it, in our univerſal Pyrotech- 
nical Inftrument, the Form and Uſe of which I ſhall give in the ſecond 
Part of our Artillery. Proceed we now from the Theory to the Practice 
of our Pyrotechnics, and ſet ourſelves to work, ſince this Book has fo 
plentifully furniſhed us with the neceſſary Tools. Attend then to what 
follows. 
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Concerning the 7 bings — ; are — uſed 
- =o nnn or Art ek Fireworks. 


0 H A P. x 
of the 0 righn of . aliperer-: its Nature and Operations. 


ET i is moſt certain FIC ſeveral 3 Perſons, and 
ſuch as were verſed in Natural Philoſophy in the early 
þ Ages of the World, were well acquainted with the 
Nature of Saltpeter and Salnitre. For a Proof of 
So C this we need only conſult the Sacred Writers, by 
whom we ſhall find it y mentioned, as may 

| be ſeen in the * Fifth Book of Moſes, Chap. xxiat. 

We ſhall likewiſe find it largely treated of by ſeveral Prophane Authors, 


of which r is Pliny, who ſays a great many Things of it, 
Lil 


* W xxix. ver. 23. And ghes the whole land th. is Brimſtone * Salt and 
Burning, amd that it it not ſown, nor beareth, nor any graſi groweth therein, like the over- 


throw 4 Sodom aud Gomorrah, Admab and Zeboim, which the Lord rw in his Auger 
and in bis N * 


1 ————— ages: 1 4 
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Lib. xxxi. Cap. vii. and x. as does likewiſe Vitruvius, Lib. vii. Cab. xi. 


Ariſtotle, Seneca, and Dioſcorides Lib. v. Cap. cxxii. Philoftratus in 
the Life of Apollonius Tyaneus; together with a prodigious Number 
of others too tedious to enumerate, from whom the Truth of this Aſ- 
ſertion may be proved, namely, that the Ancients were acquainted with 
the Properties of Saltpeter. What I have to ſay upon this Head is, 
that there are ſome Moderns who are firmly of opinion, that the Salt- 
peter uſed by the Pyrotechnicians in our Days, is widely different in 
Form and Virtue from the Nitre of the Ancients, and conſequently will 
have it, that ours is a new Invention, or a Diſcovery of very late Date, 
purely calculated for the Service of Cannon. Thoſe who entertain this 
Opinion are thus far ſupported by Reaſon ; that we are aſſured by ſeveral 


That the Ancients knew of but one kind of Nitre, (viz.) the Mineral or 


Foſſil fort, which was naturally formed without any human Art, in 
Places from whence they took it: And this they divided into four diffe- 
rent ſorts, namely, the Armenian, the African (from whence the Afro- 


nitre which Aviten calls Baurach in Arabick) the Roman, and the Egyp- 


tian; and was called Nitre from a certain Region in Egypt, where it 
was found in great abundance. Serapion moreover relates that the Mines 
which produced Nitre, were perfectly like thoſe of common Salt, in 
which running Water is congealed and condenſed, and that it was 
no more nor leſs than a meer Stone, from whence it got the Name of 
Saltpeter or Stone Salt. He adds again, that Nitre was of ſeveral Co- 
lours, as white, red, ruddy, livid, or lead Colour, and of every other 
Tincture it was capable of: Furthermore, the Conſtruction or Form of 
it was various; for ſome of it was porous and ſpongey; and ſome of it 
on the contrary, was more cloſely compacted, ſolid, bright, tranſpa- 
rent, brittle, glittering with ſmall Sparkles, and crumbled with handling. 
From theſe Accidents they judged of its Virtue and natural Force, the 


one being much more powerful than the other in its Operations. This 


is what I have been able to collect, from the Teſtimony of the beſt re- 


ceived Authors, concerning the Mineral Nitre ; amongſt whom I do 
not find the leaſt mention made of the Artificial Nitre now uſed b 

us, and which we properly call Saltpeter, Salnitre, or Halinitre. But 
whether this Ancient Nitre is entirely loſt to us (which however Sca- 


liger denies, Exoter in a Diſpute with Cardan concerning Subtility, | 


Lib. xv. Exercit. 104. 15. beſides its being commonly ſold in A/ia and in 
Egypt, and according to John Pardo in a ſmall Town in the Hertrurian 


| Field, called the Valley of Eiſa, where it is found in great Plenty) or 


quoted, that this Ancient Nitre (if any of it is remaining) is 


whether it does not reach us, it is difficult to paſs any certain Judgment 
concerning it, or to diſtinguiſh between the one and the other, I mean 
between the Old and the New, though you ſhould compare the Virtue, 
and Qualities of the one with the Effects of the other. Nevertheleſs 
the learned Scaliger ſtrenuouſly maintains, in the Place I have already 


not very 
_ difterent 


: 
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different from our Saltpeter, particularly if we oonſider it as to the Fine, 
| neſs of its Parts which are very ſubtile and aerial. I ſhall here inſert the 
following Words from him, becauſe they will not a little contribute to 
the Proof of this Matter. For gs ſome Salt is Foſſil, ſume entracted frum 
Sea Water, ſome from Springs, and ſome from Aſhes; ar as Glaſs is pro- 
| duced from Stone on Flint, ſo likewiſe may à Salt be naturally generated 
from Nitre; and accordingly it ſprings aut in Caverns, as we are told by 
Pliny. That which ſhoots out of the Surface is commonly concreted in the 
Form of Salt by the Heat of the Sun. But Saltpeten is ſo far from being @ 
Faſil Salt, as its parts are more fubtile, than the. parts of either that or 
Nitre; for both Salt and Nitre are nat ſo univerſally conſumed by Fire, 
but that ſome Dregs remain after their Combuſtion ; but Saltpeter is en- 
tirely abjorbed by it. Wherefore the Foffil Salt is more terreftrious or earthy 
than the Nitre of the + Nitraria, and this Nitre than that which ſprings out 
in Caverns. This Cavernous Salt is like a very fine Flower : But on the 
contrary muſt not this be more earthy than that, becauſe it is leſs aerial? 
And that more aerial than this, becauſe it is more refined in the Nitrariæ 
than in Caverns ? The fineft Particles of that which ſhoots out of the Sur- 
face are exhaled by the Sun; but in Caverns it is quite otherwiſe. Muſt 
not therefore the Cavernous Salt be more craſs or groſs, becauſe it is leſs re- 
fined? Juſt as green Fruits are more crude, than thoſe that are ripened, 
and have imbibed the Sun-beams. The Foffil is mare groſs than the Sea 
Salt, as well on account of its Codtion or Preparation, as of its Subſtance. 
This is too Aqueous, and that is too Terręſtriaus; and neither ef them jo ſub- 
tile as Saltpeter. There is a Moiſture that is in ſome degree natural tu Ni- 
tre; but as it is a kind of ſubtile Scum, it is entirely devoured by Fire. 
And even as that Campbire which burſts through the Rind or Bark of the 
Tree ts preferable to that which is untimely taken aut of the Matrix where 
it is formed; ſo that Nitre which ſprings out of the Surface is the beſt : 
That indeed which is generated in Furrows in the Clefts of Caverns is finer, 
/ we confider it purely as to its Parts; but if you will make an Allowance 
for the Operation of the Sun-beams it muſt be lefs pure. That which ad- 
heres to Rocks where it is dried up, (from whence it is called Saltpeter,) 
bears a great Analogy and Likeneſs in Nature to Nitre itſelf, but it is more 
Aerial, and rather inclining to the old kind of Afronitre ; for we have fre- 
quently obſerved a kind of Luſtre of a glimmering Purple in the Shjvers of 
| Thus by the Arguments of this great Man we ſee, there is' as 
much difference between Nitre and Saltpeter, as there is between a per- 
fect and an imperfect Mineral; between one that is pure and refined, and 
one that is rude and groſs; between what is ſubtile and aerial, and what 
is earthy and craſs ; in ſhort, as much as is between a Spiric and a Body. 
We may then conclude that Saltpeter is the nobleſt kind of Nicre. That 
the ſort in uſe with us, was not 'well known to the Ancients we ſhall 
1 By Nitraria you are to underſtand a Place where Nitre is refined or perfected either by 
the Sun or by Fire, 
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call Pliny to witneſs, not to mention ſeveral others who would do the 


ſame: For he openly and plainly calls that Salt which was naturally 
formed, on the Surface of Rocks, and in Caverns and deep Cavities of 
the Earth, the Flower and Scum of Nitre, and Saltpeter or Stone Salt: 


A little of this is ſtill found in ſome Places, and in others none at all: It 


is generally met with upon old Walls and Ruins which are expoſed to the 


Wet; but particularly in Cellars and Vaults, where Wine is kept, and 


in many other ſubterraneous Places which are cool and damp : It- near- 
ly reſembles white Froſt, or pure Flower, or fine Sugar, and is as white 
as Snow : The Virtue of this is very conſiderable, as I myſelf have ſome- 
times experimented. If you would prepare this Salt by the Rules of our 
Art, .it muſt be granulated into ſmall Corns, and you will fee how ex- 
actly it will aſſume the Form of the ancient Nitre which Pliny ſpeaks 
of, and which Scaliger deſcribes above. But as it has been impoſſible 


to get ſufficient Quantities of this, to anſwer the continual Demand 


there has been of it, for the Service of ſo many Wars, which have been in 


Agitation for ſo long a time paſt ;. and preyed upon the fineſt Inheritan- 


ces of Princes, and waſted before our Eyes, the greateſt part of the moſt 
powerful Empires, and moſt noble States of the Univerſe; Men have 
been obliged to ſeek out a new ſort, to ſupply the Defe& of the Old; 
which being with much Labour and Induſtry taken from the Bowels of 
the Earth, it is purified, and waſhed ſeveral times, in order to ſeparate 


all terreſtrious and groſs Particles from it, and to diveſt it of its native 
Crudity. In ſhort, it is cleanſed, and brought to ſuch a Degree of Per- 


fection, that it yields neither in Form nor Virtue to the Saltpeter of Pli- 
ny, nor even to that of Scaliger. 
Therefore if I may have leave to declare my Sentiment as to this Point, 


I ſhall (to remove all manner of doubt) inſiſt upon it, that Scaliger meant 


no other Saltpeter, or Salt condenſed into a ſtony Conſiſtence, than that 


whoſe Uſe, artificial Preparation, Origin, &c. is familiarly known to 
us, and which we ſhall ſufficiently treat of in ſome of the Chapters of 


this Book. It is not a ſufficient Objection againſt us to ſay, that our Salt 


does not grow naturally and of its own accord, like that of Pliny which 
ſprings out of the Surface of Rocks, and fills up the Clefts of Caverns, and 
the Apertures and Creviſes of old Buildings, where it is condenſed, con- 
creted, or petrified in little Furrows; for as Art is the very Ape of Na- 
ture, and ſince ſhe imitates her in every thing ſhe is capable of; it muſt 


not be thought ſtrange if we with a little of her Aſſiſtance, and a large 


Portion of our own Induſtry, attain to the Perfection of her Producti- 


ons, and (if I may ſo fay) exceed by far her moſt perfect and elaborate 


Works. Do we not ſee a vaſt Number of Maſterly Performances exhi- 
bited by excellent Artiſts, after a long and aſſiduous Labour, which can- 
not poſſibly be imitated by Nature, though ſhe were to exert her Power 


to the utmoſt? We may then conclude that our Pyrotechnt c Salt, which 


bears down all before it, and forces its 1 ory where, is very like the 


Salt- 
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Saltpeter of the Ancients, or in a Word, that they do not in the leaſt 
differ from one another. For if ſo it be, that the Nitre of the Ancients 


was or is a Foſſil, I am inclined to think it was much of the ſame Na- 
ture with the Matter or-Earth from whence we. extract our Saltpeter ; 1 
which if it be prepared according to our following Method, I may ven- 


ture to affirm, that it will in every reſpect correſpond with the Aer) 


Saltpeter, and by repeated Purgations, may become mere pure and ex- 


quiſite. In rectifying common Salt, and refining of Sugar, they are al- 


ways fineſt after the laſt Operation. But notwithſtanding what I have 


been ſaying I ſhall prove by a plain Argument, that the Opinion of thoſe 

who believe our Pyrotechnic Salt to have been newly invented, is not 
only abſurd but falſe likewiſe ; inaſmuch as ſeveral creditable Authors ſo 
highly and often commend. the Inventor of Gun- poder; but ſome- 
times ſpeaking of him in another Strain they load him with a thouſand 
Maledictions, and deteſt his pernicious and abominable Invention: It is 
not that they accuſe him of having diſcovered a kind of Saltpeter till 


then unknown, for the Ruin and Extirpation of Mankind; but of hav- 


ing hit upon a Compoſition of certain Quantities of Nitre, (which was 


then commonly known) Sulphur and Charcoal mixed together, and of 


having introduced thoſe thundering Engines of War, which they called 
Cannons, and what is worſe, of having handed this deſtructive Inventi- 
on down to Poſterity. I however agree and believe, that Saltpeter was 


never uſed in the Compoſition of Artificial Fire-works, before our Gun- | 


proder was found out; but in proceſs of time, and as our Days en- 


_ creaſe in Experience, as well as in Number, People with Aſtoniſhment 
obſerved the ſtrange Properties and horrible Effects of Gun-pawder (of 5 


which Saltpeter may be properly called the very Soul) and perceiving 
that Fire diſſipated and conſumed it ſo univerſally, and ſeemed to devour 
it with more Greedineſs than any other Matter whatſoever, they took it 
into their Heads, to uſe it in making Artificial Fire-works, and fo have 


continued to do to this Day. That which Nicetas Chontiates, and Jo- 5 


hannes Zonoras relate concerning the Grecian Fire which was invented 


before the Reign of Conſtantine Pogonatos Emperour of Greece, is not ve- 


ry repugnant to our Opinion: But there are thoſe who aſſure us though 
they are not much credited) that Marcus Gracchus was the Author of it, 


and to whom they attribute two ſorts of it, which we ſhall ſpeak of in 


another place, juſt as we find them taken Notice of in ſome Arabick 


Books, which are the ſame with thoſe mentioned by Scaliger in his Exer- 


- cit. CXXXIII. Lib. XV. againſt Cardan; in which I obſerve, that a- 


mongſt the many combuſtible Matters they are compoſed of, Saltpeter 
and Oil of Nitre are not moderately uſed, but in Proportion to the reſt 
make up the greateſt part. This I think we may ſafely ſay, namely, 
that the mixing of Saltpeter with other combuſtible Ingredients is a new 
Invention; or elſe (as it may be too raſh to doubt of what has been ſaid 
by ſo many Authors of ſuch great Probity, and who vo? in to great 
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Reputation) we may conclude that it was not commonly known, and 
that it was concealed as an extraordinary Secret; which obliged Sem. 
maurus (as Scaliger has it) to ſay, thar it was perfectly miraculous, be- 
cauſe of its ſtrange and wonderful Effects. I dare not doubt but that 
the Ancients had their Judgment ſo far enlightened as to know thar 
Salnitre or Saltpeter was of a very igneous Nature; for it is a very old 
Opinion (though to ſome it may appear new) that though Saltperer 
feels cold to the Touch, and appears white to the Eye, yet that it is 
very full of Red Spirits, and is naturally very hot and hery. If we 
wanted Teſtimony to prove this, the Holy Scripture, which is the pure 
Fountain of Truth, will furniſh us with it, by ſpeaking fo plainly of 
Fiery or Combuſtible Salt, in the Paſſage we have already quoted. But 
* ſurprizes me the moſt is, that the old Romans (not to men- 
tion the Grecians and Cartbaginians, who at all Times, and in all Thi 


were their great Emulators) who were the moſt perfect and beſt verſed 


in Military Knowledge, of all the Nations which bore Arms in their Days; 


I fay, it is ſurprizing to me, that though in their Defences and Attacks 


of ſo many conſiderable Places, that either owned their Power, or were 


beſieged by them, they made great uſe of Fireworks, or burning Oil 
(which they called Naptha) Sulphur, Bitumen, Pitch, Frankincenſe, 
ſeveral Ways prepared, Roſin, &c. yet never made any Account of Salt- 
peter, whoſe Power and Efficacy far exceeds all thoſe Things; whether it 
was that they preferred all thoſe Drugs to it, or that their Engineers 

which I dare not advance without trembling, ſince Lipſius ſays, pauca nm 

abemus inventa ab av illo meliore & ſapientiore) were Strangers to the 


Nature and Fropetig of it, and conſequently were not aware of the 


Service it might be of in their Fireworks. However, it may not be un- 


likely that they uſed it, though they might keep it as a great and my- 


ſerious Secret in cheir Pyrotechnicks, and never divulged it to hot 
whoſe Curioſity might lead them to inquire into the Cauſe of ſuch 


wonderful Effects as they ſaw or heard of. Thus as it was only known 
to thoſe who were immediately concerned in the Preparation of their 


Fi reworks, neither Titus Livy, Ceſar, Tacitus, Sallnft, Polybius, Vege- 
tius, nor any other Hiſtorians ſpeak one Word of Salnitre, Nitre, or 


| Saltpeter, in their Writings; though, amongſt the famous and great 


Exploits of the Romans, they have deſcribed their Machines, their 
1 and their Fireworks. It is certain that back Greeks and Romans, 


Alrabians and Egyptians, uſed Nitre in ſeveral of their Medicinal Com- 


poſitions, if we may believe Galen, Hippocrates, Theophraſtus, Avicen, 
Averroes, and the Writings of many other Authors. It has likewiſe 
been remarked in ſome Writers, that Patrobius a Freed-man of Nero 


ſent to Egypt for certain fine Sands, found near the Nile, which were 


rmpregnated with a great deal of Nitre, with which he uſed to whiten 


his Skin; and I believe it was ſomething like what Ovid ſpeaks of in 
A Diſtich, by way of Advice to thoſe of his Time who painted. 
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Quantities of Nitre and Frankincenſe mixed together, which he pre- 
ſcribes for removing all Cutaneous Blemiſhes, ſuch as Marks of the 
Small Pox, Pimples, Freckles, &c. | 

The Egyptians ſeaſoned their Horſe-radiſh with Nitre, juſt as we do 
our common Radiſhes with Salt. The Macedoni ans mixed the Flower, 
with which they made Bread, with a little of the Cal; frrine Nite, 
* was found in great * in the Quarries of 2 in Mace- 


| — I believe I need ſay no more to you upon this Head, id that 
what I have offered here, will change the Opinion you might have had 
concerning Saltpetex, if you before entertained any. Thoughts about ic 
that were repugnant to ours; and I hope we ſhall for the future be of 
one Mind with regard to this F act, jointly confefling that our Pyro- 
technic Salt was very well known to the Ancients, and that 3 it is very 
like their Nitre, before its being prepared; but being refined and puri- 
fied, it exactly anſwers to their Saltpeter. This being laid down, let 
us proceed to the Artificial Preparation of our Salt. But in the mean 
time, I preſume, it will. not be taken amiſs, that I cloſe this Chapter 
with an Account of the Cauſe why Saltpeter detonates or makes a 
Noiſe and Sparkling in the Fire, by way of Corollary from Scaliger a- 
gainſt Cardan Lib. xv. Exercit. 24. as follows: Dit benefaciunt Salipetræ, 
&c. May the Gods bleſs our Salrpeter (cries he) which keeps from us thy dan 
gerous and fiery Difficulties, though of itſelf it be of the moſt igneous 
Nature. T, tg 001 2 have us believe that Saltpeter retains many earthy. 
Parti cles, becauſe it detonates, or makes a Noiſe in the Fire: But that 
can never be the Reaſon, for Fi i Was, Earth ought to detonate when heated | 
by that Element ; which it does not. Ts it then the Rarity of it? which 
Ariſtotle calls yawryre and oouperne.; this I cannot think y or daily 
Experience ſhows us, that Muſhrooms are lent « on the Fire, I. SH then the 
Hardneſs or Solidity of its Parts joined to its Rarity? This is not likel 
Ance the Pumice-ſtone has not that noiſy Quali ty. Some other thing mu 17 | 
then be the cauſe of the Detonation of Salrpeter when enkindled. 7: he Di- 
vine ve Progr in the eleventh Section of bis Ruefti ons, Jays, That Salt- 
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peter makes a noiſe in the Fire, becauſe it contains a great deal of Moifture 
in it, which being highly rarified by Heat becomes meerly fptrituous: It is 
bus I interpret wvd1ypantl,). It contains rather Air than Water, which 
being violently expanded by Fire, becomes impatient of the narrow Bounds 
which confined it, when cohering in a more compatted Form; and therefore 
burſts open its Priſon ; ſo that the outward Air being greatly agitated by 
this Explofion, you conſequently hear that Clamour which ufually attends 
the burning of Saltpetet, and other Things wherewith it is incorporated 
Let not this appear firange; for Cheſnuts, and Bay-leaves, as well as thoſe 
of Juniper (and I believe the Berries of them too) do the ſame thing, 
which contain much Air and little Moifture. It is not fo with the Pumice- 
Porte, whoſe Pores ars all open and pervious,; and conſequently the Air in 
them muſt be of the ſame Tenor mib the circumanbient Ar. 


90 


ihe. — SUM * 
— — — — —— n 


— 


r 


[i 
; 
N 


CHAP. II. 


The Method of preparing Saltpeter from & Salnitrous 
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HE Farth or Matter that is productive of Saltheter, is commonly 
found in great Plenty, in dark, ſhady, and cavernous Places, 
which are equally guarded from the Heat of the Sun-beams, and from 
the Acceſs of Rain, or any kind of freſh Water. It is likewiſe met 
with in Stables and other covered Enclofures where any ſort of Cattle 
are kept; and alſo in fuch Places where Men uſually difcharge their 
Urine. In ſhort, it is to be found in Fields and other Scenes of Battle, 
where Heaps of putrified Carkaſſes lay covered with Earth: Such Places 
as theſe have for many Years paſt been ranſacked, where great Quan- 
tities of Saltpetrous Matter have been found, particularly in Wallachra, 
and in the Deſaris of Podolia, between the Boh and Boriſthenes : Upon 
which Account the Poles have been formerly obliged to war againſt 
the Crim and Precipian Tattars, and what is worſe are at this Day 
involved in dreadful Confufions with the Cofſarks, who have rebelled | 
againſt them. * But, O God! be thou propitious 'to the Enterprizes of 
our invincible John Cafmir, by thy infinite Goodnefs King pf Poland 
and Sweden; inſpire him, and conduct him in all his Undertakings, to 
* the end that taking into his Hands the Reins of his Empire, which thou 
© haſt lately commitred to him, he may not be inclined to guide them 
* through the Paths of Cletnency and Mercy ; (Ornaments much more 
becoming a King, than the Severity of Puniſhments;) but may his aveng- 
ing and victorious Arms juſtly chaſtiſe the Inſolence, and mow dow? 
© the Heads of thoſe turbulent Spirits, who though always born to 1 4 
4 | —— | | ud, 
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tude, yet like wild and reſtif Aſſes, have always reſiſted againſt the 
Spur, and formerly refuſed a Submiſſion to the mildeſt Laws of their 
© Sovereigns ; and now not contented with a Proſpe& of Liberty (a Hap- 
« pinefs too refined for their rude and barbarous Taſte) they meditate I 
know not what Empire over others. May he extirpate the Generation 
of them, and when his juſt Severity ſhall have ſubdued them, may he 
© deprive them of all Hopes of Forgiveneſs, and make them dearly pay 
© for their perfidious Rebellion: In ſhort, after having heaped dead Car- 
* kaſs upon dead Carkaſs, and made diſmal Burial-Places of that vile Race, 
© (obliging them at once to groan under the Yoke of their own Ruin, and 
© the Weight of our Earth, after the manner of the Giants whom Jupiter 


© overwhelmed for a Crime of the like Nature) may we add the Hills of 


© theſe newly- deſtroyed Carkaſſes to the old ones, whoſe faithlefs Foot- 
* ſteps they purſued. From theſe Monuments of Mortality and juſt Ven- 
* geance will Poſterity have ample and glorious Subject, whereon to 
© yield immortal Thanks to the Heroic Virtues of ſo powerful a King, 
* when they ſhall with Aſtoniſhment behold the Trophies of ſo compleat 
© a Victory, infinitely ſurpaſſing thoſe famous Pyramids erected of old by 


* the Vanity of Mempbis, and which paſſed for Wonders amongſt the An- 


© cients. From hence likewiſe, from the Putrefaction of theſe Rebels, 
may be extracted Soltpeter, wherewith to make thunder-imitating 
Gun- powder, the Stench of whoſe Smoke ſhall have che ſame Effect 
© upon the Remains of that ungovernable Race, if ever they revive ſuch 
© fatal Commotions, as the offenſive Effuvia of the burns Body of one 
© Bug have upon its Survivors, which, according to Naturalifts, deſtroy 
or deprive them of their noxious Qualities ; like theſe therefore ſhall 
© they all be deſtroyed, or being diſarmed of their inveterate Untractable- 
© neſs, be obliged to live peaceably under the Yoke of the Prince, whom 
© Heaven ſhall ſet over them; or elſe taking a diſtant Flight with ſuch as 
© are Enemies to their Country's Quiet, and dreading the Puniſhmenty 


© they may juſtly expect; loſe all Inclination, and never once entertain 


© the leaſt Deſire of returning home again. 'Theſe are the Vows, and 
this is the Prayer, which the Fidelity I bear co my Prince, and che 
Love I have for my Country, have dictated to my Pen; and which I 
hope the great Lord of Hoſts will bring to paſs, if he ſees it will 


contribute to the Glory of his Holy Name. But I forget how inſenſi- 


bly I tray from my Subject; let us therefore teſume it, and confider a 
little on the Methods of trying the Goodneſs of Salnitrovs Earth, |. 
There are three ways of doing it, from which you may determine 
with a good deal of Certainty, with regard to the Soil from whence 
you would extract Sallpeter; and which ate the moſt practiſed by Per- 
ſons concerned in this fart of Work. 4 01 5 
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The Firſt as follows: Take a lle of the Earth, which on im- 


zine to be productive of Saltpeter, and pus it upon your Tongue; if 
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it bites a little ſharply, it is a Sign your Labour will not be in vain, 
but if on the contrary it is flat and a little corroſive, I would not ad 
viſe you to throw away your Time and Money about it. | 

The Second, is by making an Hole in the Earth, and throwing into 
it a Piece of red-hot Iron; which done, you muſt ſtop the Hole cloſe 
up, till the Iron is cold; and if upon taking it out again you find any 
Spots or Marks about it of a Lemon or whitiſh«yellow Colour, you 
need not doubt of the Goodneſs of it. 

Thirdly, You may make the Experiment by throwing a little of the 
Earth upon burning Coals, which if it makes a noiſe or crackling and 
emits bright Sparkles, you may depend upon it, that it will anſwer 
your Purpoſe. 

Having by one, or all theſe Tryals, been convinced of the Goodnef 
of the Soil, whence you propoſe to extract your Saltpeter, dig up what 
Quantity you want, and let it at once be carried to ſome convenient 
Place. Then get a good ſtore of Wood, ſuch as Oak, Aſh, Elm, Maple, 
or any other hard kind of Wood, which you muſt burn, and preſerve 
the Aſhes. Then take two Parts of theſe Aſhes, and three of Quick 
Lime, and incorporate them well together, and ſet this Mixture aſide 
for the Uſe I ſhall hereafter mention. In the mean time get a large 


Tub or any wooden Veſſel wide at top; and in the Bottom of it bore 


an Hole of an Inch or two Diameter ; let this Hole be covered with ſmall 


Twigs wrought in faſhion of a little Hurdle, and then ſtrew the Bot- 


tom of the Veſſel all over with clean and whole Straw, not excepting 
the little Hole. This Veſſel being prepared after this manner, place 
it ſo that a ſmall Veſſel may ſtand under it, to receive the Liquor which 
ſhall run from the upper one. Then begin with putting a Stratum or 


Layer of your Saltpetrous Earth in the Bottom of your Veſſel, to the 


Height of a Palm, or the Thickneſs of 3 or 4 Inches, which before 
you do this, muſt be dried a little in the Air: Then upon this Earth 


put a Layer of 3 or 4 Inches deep of your Compoſition of wood Aſhes 


and Quick Lime; and upon that, another Layer of your Earth, of the 
ſame Thickneſs with the former, and upon that again another Layer 


of your Compoſition ; and ſo on alternately a Layer of Compoſition up- 


on a Layer of Earth, and a Layer of Earth upon a Layer of Compo- 
ſition, Stratum ſuper Stratum, till you are come within 3 or 4 Inches 


of the Brim of your Veſſel, which Space you muſt leave for the Water 


which is to be poured upon it. This done, pour as much freſh Water 
upon it as you think needful ; or to the Height of 3 or 4 Inches above 
your Ingredients ; which as it penetrates and paſſes through the Maſs 


of the Matter, contained in the Veſſel, will diſtil Drop by Drop through 


the Hole in the Bottom of it, into the Recipient that ſtands under it, 
and you will have a Salnitrous Lixivium or Lye, in proportion to the 


Quantity of Water you ſhall have poured upon your Ingredients: If 
you 
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you think it too little, you muſt repeat the Operation, ſo that the Wa- 
ter paſſing through them a ſecond time, you may have the more of the 
Salnitrous Particles which the Water will bring away with it. 


This being done, pour out the Lye in your Recipient into ſome Pot 


or Boiler of ſufficient Capacity, and make it boil at firſt over a ſlow Fire, 
and after that over a ſtrong one till a third of it is evaporated or waſted; 
then pour in again as much of the ſame Lye as will fill up the Boiler, 
and let it evaporate as before, and ſo continue to do till all your Lye 
has undergone this Ebullition. You muſt take care to ſcum the Lye 
whilſt it is boiling with an Iron or Copper Scummer full of Holes: In 
ſhort, the Lye being thus boiled, ſcummed, and cleanſed from all its 
Filth, you may take it from off the Fire, and pour it into ſome Wooden 
Veſſel; then covering it up cloſe, let it ſtand till it is cold and ſettled, 
ſo that all the groſs, and carthy Particles in it may ſubſide to the 
bottom. 

After this, take the Veſſel, and, by Inclination, pour out the clear 
Liquor only into a Boiler, as you did before, taking great Care that 
none of the Sediment runs in with it; and put it again upon a hot Fire, 
and let it boil till it is half evaporated, or till it begins to thicken, or 
till putting ſome Drops of it upon a Piece of rough Marble, or an Iron 
Plate, it is perceived to coagulate or chryſtalize. 

Then taking it from the Fire, let it cogl 


Inches only, or thereabouts. After having covered theſe Coolers with 
Canvas, or coarſe Cloth, let them be carried into ſome ſhady retired 
Place, where, after 3 or 4 Days, you will find the Sa/tpeter concreted in 


little Furrows, like Chryſtal, ſticking to the ſides of the Veſſels, or to 


little Sticks with the Bark ſtript off of them, and indifferently put into 


the Coolers before the Liquor was poured into them. Then carefully 


collect all the Saltpeter, and put it into any Veſſel which is proper to hold 
it and preſerve it dry. Then boil the Lixivium or Lye remaining in the 
Coolers over again, not forgetting to ſeparate from it the Sediment at 
bottom, which may be laid aſide for another Uſe, 

If it happens to boil over, throw into it a little of other Lye, made 
of three Parts of the Aſhes before mentioned, and one of Quick Lime, 
in every 100 Ib Weight of which you muſt diſſolve 4 lb of Roach Allum; 
and 1t will be neceſſary that you ſhould have this Lixivium ready by you. 
Thus by throwing a little of this into the Boiler from time to time, as 


often as the Liquor riſes, you will ſee it immediately fall, and the com- 


mon Salt and Earthy Particles will precipitate to the Bottom. 


The Earth remaining in your Veſſel after all the Lye has paſt through . 


it, muſt be put into ſome covered Place, where neither the Sun- beams, 
Rain, nor any kind of Water, can come near it, (th ough i it 1s proper it 


| ſhould be frequented by Men or any Animals) where it may be ſcattered 


or ſpred to the height of a Foot. Then over this may be ad the Dung 
| B b of 
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a little, and pour it into 
Wooden Veſſels that are broad and ſhallow, to the height of 2 or 3 
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of any kind of Cattle to the height of 2, 3 or 4 Feet. Then take all 
the Filth, Scutn and Sediment, which you ſhall have ſeparated from your 
Lye, during and after its Ebullition, together with what Liquor re- 
mains, after you have extracted what Salfpeter you can from it after re- 
peated Boilings(ſeparating from it the Terreſtrious Matter and the com- 
mon Salt, which ſubſide, and which are good for nothing) and ſcat- 
ter or ſprinkle them over your Dunghill, and every Day throw as much 
human Urine upon it as you can get; by doing which, your Soil will be 
as much impregnated with Saltpeter as it was at firſt, if not more, and 
which you may eaſily extract after the Method we have here given. 
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How to clarify or refine Saltpeter. 
OINCE it is a received Opinion that Gun-powder ought to hold 
the firſt Rank of all thoſe Things that are uſed in Pyrotechnics; 


and inaſmuch as its powerful Force, and ſupernatural Effects, cannot be 
attributed to any moving Cauſe which is more active or ſtrong than irſelf; 


and imagining that its chief Energy conſiſts in a Separation of all groſs 


and ſtrange Matter from irs purer Particles; I thought it not enough, 
barely to extract this Salt from a Saltpetrous Earth, but alſo to purge 
and cleanſe it twice or thrice, or oftner if need be, that you may have it 
in the higheſt Degree of Perfection; and this you may do by two Me- 


thods. 


The Firſt. Be there taken as much Saltpeter as ſhall be thought fit, 
and put into a Boiler, then let there be as much freſh Water poured up- 
on it as may be ſufficient to diſſolve it; on which muſt be poured a 
Quantity of that Lye, made by an Infuſion of Aſhes, Quick Lime, and 


Roach Allum, which we have already mentioned; let all this be boil- 


ed together till the Saltpeter is all diluted, and entirely reduced to 
a Scum or Froth. This done, let there be ready a Wooden Veſſel, of 
ſufficient Capacity, which muſt be placed in ſuch a manner, that ano- 
ther may be ſet under it, the Bottom of the uppermoſt being perforated 
as before, and which Bottom muſt likewiſe be covered with fine, clean 


waſhed Sand, to the thickneſs of 3 or 4 Inches; over which ſpread a 
Piece of coarſe Linnen Cloth. Then take the Liquor in the Boiler, and 


pour it into the upper Veſſel, which will diſtill Drop by Drop into the 
Recipient beneath; and being thus ſtrained through the Sand, covered 
with a coarſe Cloth, it will leave all its grofs and uſeleſs Particles behind. 
Afterwards pouring it out of the Recipient into the Boiler, let it boil 


again, as before, till it is ready to coagulate; then put it into broad and 


ſhallow Coolers, as we faid in the foregoing Chapter, and let it cool at 
leiſure 
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leiſure in ſome retired Place; and in two or three Days you will have 
your Saltpeter chryſtalized much purer and finer than at firſt. If you 


would go on to refine it, repeat this Operation ſome few times more, 


after the fame manner as we have proceeded in this firſt Purgation. 

The other way of refining it is thus. Put your Saltpeter into a 
Boiler, made either of Copper, Iron, or glazed Earth; then ſet it on a 
flow Fire, which muſt be quickned by degrees till all the Salt is fuſed or 
melted, and boils up in great Bubbles; then take a little common Sul- 
phur well pulverized, and throw it upon the liquified Salfpeter, which 


will inſtantly take fire, and conſume all the oily and viſcous Humour, 


together with all the drofly Salt which had been impregnated with the 
Saltpeter before its Clarification: This you may repeat ſeveral times till 
all thoſe foreign Particles are entirely conſumed. In ſhort, the Salt- 
peter being well liquified and cleanſed, you may pour it out upon po- 
liſhed Marble, or upon Plates of Copper, Iron, or glazed Earth, and 


it will be condenſed to almoſt the Colour and Conſiſtence of white 


Marble, or of pure and perfect Alabaſter. 


* 
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CH AP. IV. 
How to reduce Saltpeter 16 @ Flower. 
J HE Saltpeter having been refined, muſt be put into a Boiler, 


* over a ſmall Furnace upon burning Coals; then inceflantly blow 
the Fire till it arrives to that Degree of Heat, that all the Moiſture of 


the Saltpeter is evaporated in Fumes, and that it has attained a perfect 


Whiteneſs. But in drying it after this manner, you muſt take Care to 


ſtir it continually to the very bottom with an Iron or Wooden Spatula, 


left it ſhould return to its firſt Form. This done, pour fine, clear, 
freſh Water upon it, till it is covered; and when it is diluted and has 
acquired the Confiſtence of a denſe Liquid, keep inceſſantly ſtirring it 
as quick and as faſt as you can, till all the Moiſture is evaporated ad fic- 
citatem, and that it is all reduced to a very fine, .yrhite and dry Flower. 
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CHAP. V. 


The manner of preparing Saltpeter with abe Flower of Wall: 


' © ET together a Quantity of that fine Flower which is commonly 
found upon the Surface of old Walls, that are in damp and ſubter- 

raneous Places: You may alſo get ſome of that Salt, which frequently 
adheres to Lime, or the Ruins of old Buildings; which, Peter Sardi 


, ſays, 


" "of 
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ſays, he found to anſwer very well at Bruſſels in Brabant, in Book 111. 
Chap. xxix. of his Artillery. You muſt firſt make a Lye of Quick Lime 
and common Water, which muſt be fined as uſual; then having put 
your Flower or Saltpeter in a Veſſel, with an Hole in the bottom of it, 
and ordered it in the ſame manner as we have directed in the ſecond 
Chapter of this Book, throw your Lye upon it, and mix it well with 
a Stapula till the Saltpeter is all diluted; let this Liquor drop into the 
Recipient that ſtands beneath, and being all drained off, pour it into a 
Boiler, and heat it by ſlow Degrees over a Fire; then make it boil till 
it has acquired a ſufficient Denſity, and that it will eafily coagulate; 
then go on with your Proceſs in the fame manner I have directed 


above. 


There have been even filly Girls who have had ſome Notion of this 
kind of Salt: An Inſtance of which we have from Valerius, Lib. I. Cab i. 
where he ſpeaks of a Diſciple of the Virgin Emilia, who paying her 


Adoration to the Goddeſs Veſta, had put ſome ſhreds of fine Linnen up- 


on a Chafing-diſh, which, though the Fire in it ſeemed to be quite ex- 
tinguiſhed, broke out into pure and lively Flames. Now the Reaſon he 
gives for it is this; (ſays he) we muſt believe that this good Lady had 
put Scrapings of ſome old Wall, (or Flower of Wall as we call it) into 
this Linnen, and laid it upon warm Aſhes, or elſe ſprinkled them over 
with ſome of it, which broke out into thoſe Flames, and produced that 
Effect; which raiſed the Wonder of thoſe who knew not the Cauſe 
of it. 8 

Furthermore, it ſometimes happens that Fire takes hold of the Walls 
of certain Buildings with ſuch Subtility, as to aſtoniſh one, as if it 
were a Prodigy. This Cardan, (Lib. X. of Varieties, Cap. xlix.) attri- 


butes to the Salt, which uſually adheres to the Surface of Walls, and 
Ruins of old Buildings. | 


— 8 


CHAN. VL. 


How to prepare Salprotic, or Pulvis Fulminans. 


— 


AKE of Saltpeter, two or three times clarified or refined, a cer- 
tain Quantity of Pounds, to each Pound add of Sal Armoniack 3 ij, 


and of Campbire 3 ſs, and mix them all well together in ſome Braſs Veſſel; 
then pour upon them good Brandy, till they are covered with it to the 
height of 2 Inches. Boil them upon a quick Fire till all the Moiſture is 


evaporated; then taking it from the Fire, put what remains into an un- 
glazed Earthen Pot; cover it, and hang it up, placing under it a glazed 


Earthen Plate or Diſh, into which you muſt carefully ſcrape a certain 


fine whitiſh-Subſtance, very much like Flower of Wall, which will ap- 
| pear 


Book II. | Of the Great. Art of AR T 

pear upon the outward Surface of the Pot; you muſt continue to gather 
this white froſty Subſtance as faſt as it penetrates through the Veſſel that 
contains it. In ſhort, having got together all of it that will perſpire 
through the Pores of the Pot, put it en up » in ſome dry Place till 
you Ws It. 


- 


. * * 


How 70 er tbe jo c « spee. : 
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P UT ſome Saltpeter upon a Wodden Table; or. Toba ſinoork Board, 

and ſet fire to it with a live Coal, and obſerve the Effects of it. 

If in burning it makes the ſame Noiſe as common Salt e e it is 

—_ upon the Fire, it will bea 9 5855 that it is hull pee -with 
deal of common Salt. LET MITT e 

Af it yields a greaſy Ane Scum, i it is a 8g char; it retaing aner 1 
cous Particles. 4 : 

If after its Comboſtion there remains. ay Filth, or Droſz, vod tho 
Board, it is a ſure Token that it contains a great deal of Earthy Matter. 
In ſhort, the more Dregs or Phlegm i is left after the Combuſtion of the 
Saltpeter, fo much the more impure and groſs muſt you Judge ir to de, 
and conſequently the leſs active. 

But if, on the contrary, it breaks out into a = bright e di- 
ded into ſeveral Rays, and the Surface of the Board is free from any 
Droſs; or if it be conſumed to a pure Coal without any Scum; if it 
took fire without any great Noiſe, or violent Detonation; you may con- 
clude that the Saltpeter is well cleanſed and perfectly well prepared. 

Joſeph Furtenbach aſſures us, in his Artillery, that it is an infallible 
Sign of the Excellence of Saltpeter, if after the ſecond Clarification, 
according to the Preſcription in the third Chapter of this Book, which 

is the uſual Way of doing it) it loſes + Tb in 100 Ib; and conſes 
_ quently after having been purified over again, according to the other 


Method laid down in the ſame Chapter, 100 will . it e 4 * 
of 1 its """_ as before, 4 20” (ENG. » 
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CHAP. VIII. 


—— 


The rue Method of purifying Saltpeter, and of fp araling 


from it all noxious and ſuperfluous Matter ; ſuch, as com 
mon Salt, Vitriol, Allum, and all grofs and viſcous Hu- 


mos. 


AKE 2 t of Quick Lime, 2 tb of common Salt of Verdigreaſe, 
1 Ih of Roman Vitriol, 1 th of Sal Armoniac. Pulverize them 
all rogether, then put them into ſome ſhallow Wooden Veſſel, and pour 


upon them a good Quantity of Vinegar or Wine; or, for want of either 


of them, you may uſe clear freſh Water; and thus make a Lixivium or 
Lye, which you muſt leave to ſettle and fine of itſelf for three Days. 
Then put your Salipeter into a Boiler, and pour as much of this Lye 
amongſt it as will cover it; ſet it upon a gentle Fire, and let it boil al 
one half of all the Liquor is evaporated; then take it from the Fire, and 


pour what remains gently into another Veſſel, and ſeparate from it all 


the Dregs and Filth which ſunk to the bottom of the Boiler. This 
done, let this Saltpetrous Liquor cool, and go on with your Procek, 
according to the Rules we have Preſcribed 1 in the third Wen of this 
Book. 


En A p. N. 


How 10 periji e common Sulph ur. 


Es PERIENCE oliinly evinces that not only Saltpeter is full of 


Earthy Matter; but that Sulphur alſo is not free from a groſs, oily 


Humour, Which Qualities are as noxious and prejudicial, as they are 
common to both the one and the other of them; therefore if you would 
have the pure Quinteſſence of theſe Ingredients, you muſt alſo puriſie 


Sulphur, in order to exalt its Nature, and make it more fiery and 


aerial, In doing of which proceed as follows. Melt what Quantity you 
want of common Sulphur in an Earthen or Copper Veſſel, over a flow, 
clear Fire; and, with a Spoon, gently take off all the Scum and Drols 

that ſwims on its Surface; then take it off, and filtrate it through a fine 
Linnen Cloth into another Veſlel, ſqueezing i it out pretty lightly. Thus 


all the Dregs and Oil of the Sulpbur will remain in the Cloth, and you Y 
will have your Sulphur pure and cltdan . this Filtration. I here are 


ſome 


ſome who, after having fuſed the Sulphur, and taken it from the Fire, 


have added to it a certain Quantity of Quickſilver, and then ſtirred them 


about as faſt, and incorporated them together as well as poſſible, which 
they have continued- to do till cold, that they might be the more 


cloſely and univerſally united; from whence we muſt believe that the 


Deſign of purifying it, is not only to render it more violent and active, 
but alſo that it may be the more volatile and ſubtile. There are others 


who, when their Sulpbur is melted, mix Glaſs finely pulverized with 


it, and pour Brandy upon it, together with ſome Pieces of bruiſed Al- 
lum, imagining That greatly contributes to the refining of Su/phur. 
You may know the Goodneſs of Sulphur by preſſing it between two 
Iron Plates; for if in running it appears yellow like Wax, and emits no 
faffocating Scent, and if what ſtays behind is of a reddiſh Colour, yon 
may conclude it to be natural and excellent. It is obſerved, that Fire 
zs ſo fond of Sulphur, and that reciprocally, Sulphur takes fuch Pleaſure 
in being devoured by that Element, that if any Bits of it happen to lye 
about any Wood, ſo as they can feel the Heat of it, they ſeem to call it 
to them, and really attract it ſometimes. There is another kind of 
Sulpbur which does not burn like the reſt, and is not attended with any 
bad Smell, but being put upon theFire melts juſt like common Wax. 'This 


fort of it is found in great abundance in Tce-land near Mount Hecla, 


and in Carniola; as Libavius relates in the firſt Part of the 'Aporap. Hermet. 
Now this Sulphur is commonly red, as is alſo that which is found in the 
Streights of Herldeſheim, (as Agricola writes, Lib. I. de Effl, Terr. Cap. 
xxii. from the Teſtimony of Job. Tonſton, Adm. Nat. Claſ. IV. Cap. xiii.) 


where it is likewiſe of ſeveral Colours, as pale, yellow, and green, and 
generally-adheres to the Surface of Stones and Rocks, and may eaſily 
be broken off and collected. That which is perfectly yellow is the beſt. 


We call that Sulphur viuvum or Quick Sulphur, that has never been con- 
cerned with Fire; others call it Virgin Sulphur, becauſe the Women and 
Girls in Campania uſually make a kind of Paint of it to beautifie the Face. 


— 
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NEALE: 
How to reduce Saltpeter to an Oil. 


— a AA th. tat — - . 


+ a 


L T there be put upon a Table, or Plank of Fir, that is well dried 
and planed, a certain Quantity of purified Salipeter; then under 


the Plank or Table let there be ſer a Braſs Baſon, and under that fome 


burning Coals; when the Fire melts the Saltperer, you will fee a Sub- 


che Wood, and drop into the Baſon that is underneath. Vou may con- 
tinue this Operation till you have enough of this Off, provided that from 
time to time you add freſh Supplies of Saltpeter. 
N | 3 1 | . MAY — 


ſtance perfectly like an Oil flow from it, which will penetrate through 


CHAP. 


| 
| 
| 
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C H A P. XI. 
How 70 prepare Oil of Sul b. 


_ KE a * Gm of ande, Sulbbur, and melt it upon 2 

gentle Fire, either in an Earthen or Copper Veſſel. Then take of 
old 1 Tiles that have been uſed in ſome Building; but if you cannot 
get ſuch, take new ones that are thoroughly burnt, and have never been 
wet; break them into Pieces of the bigneſs of a Bean, and throw them 
into the liquified Sulphur; mix them well together till the Pieces of 
Tile have abſorbed or imbibed all that Liquid; then put them into an 
Alembick, over'a diſtilling Furnace, Thus you will have a Chymical 
Extraction of your Oil, which will be excellent, very combuſtible, and 
proper in the Companion, of artificial Fire- werks 


ANOTHER METHOD. 


Take a Marraſs (che Fig. of hich you have No 14.) je fill on 
a third or fourth Part of the Belly of it with Sulphur finely pulverized, 
pour into it Spirit of Turpentine, or Oil of Walnuts, or of Juniper, till, 
what with the Sulphur and the Liquid you pour upon it, you have half 
filled the ſaid Matraſs; then ſet it upon hot Aſhes, and let it there con- 
tinue 8 or 9 Hours, and you will ſoon after ſee that the Spirit of Tur- 
pentine will turn the Sulphur into a red Oil, hieh will be as fiery ang 
combuſtible as the former. 

There are thoſe who uſe the following 3 in the e 
of Oil of Sulphur to make it the more igneous (Vi ) of Sulphur I ib. 
of Lime Ib ſs, of Sal Armoniac 3 11y. 

Beſides this, the Chymiſts have a way of preparing a certain Oil of 
Sulphur (which they call a Balſam) whoſe Virtues are ſo admirable, as 


to prevent Putrefaction in any living or dead Body; and preſerve them 


in ſo perfect and ſound a State, that neither the pernicious Influences of 


the Heavenly Bodies, nor the Corruption - cauſed by the Elements, nor 


even that which might naturally proceed from the very Principles of 


them; can in any degree 1 impair or alter the Symmetry of ſuch dead Bo- 
dies as are embalmed with it, nor of thoſe that have been anointed with 


it whilſt living. They prepare alſo a certain kind of Fire (as Trithemius 


tells us) with the Flower of Sulpbur or Brimſtone, of Borax, and Bran- 
dy, which will burn many Years without extinguiſhing. There are 
others who have a way of preparing a Lamp filled with ſome ſuch Oil 
as this, which makes thoſe it gives Fa to t without Heads. 
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CHAP. XII. 


The Method of preparing a- Mixture of O il f Sal phur, with 6 


Oil. Saltpeter. 


AK E equal Parts of Sulphur and Saltpeter, and incorporate them 
well together, then reduce them to a very fine Powder, and let. 
them be ſearced: Put this Powder into an Earthen Pot that has never - 


been uſed, and pour as much White-wine Vinegar, or Brandy upon it, 


as will be ſufficient to cover it: Then lute up your Pot ſo cloſely that 
no Air can poſſibly enter in, and fer it in ſome warm Place, where ler i it 


remain till the Vinegar is quite digeſted. Then take what remains in 


| the Pot, and extract the Oil from 1 it, with ſuch Chymical Inſtruments 


as are proper for the Operation. | 


CHAP. XIII. 1155 
How to prepate Charcoal or Small-Coal for the Us of. Gun- 


Powder, and for other KJ. in eee ge 3090 


JN the Months of May , or June, wh an ſorts of Trees are city. 

ſtripp'd of their Bark. and more ſappy than at any other time of the 
Year, cut down a good Quantity of Filberd, Hazel, or Willow Wood; 
of two or three Feet long, and half an Inch thick; throw aſide All their 


uſeleſs Branches and hard Knots: then ſtripping off the Bark, tye them up 


in little Bundles or Faggots, and dry them in an hot Oven: Which done, 


put them all upright in ſome even Place, and ſet fire to them; and as 


ſoon as you perceive they are thoroughly lighted and inflamed, cover 
them up quickly with wet Earth, which ſhall have been moiſtened. 4 
that purpoſe, ſo that the Fire may have no manner of communication 
with the outward Air. The Flame being thus ſtifled, and totally ſup- 


preſſed, you will have your Coal pure, and entire without Aſhes. In. 
& twenty four Hours you may take it up, and lay it aſide to be uſed: i in 


ſuch Compoſitions as we ſhall mention hereafter.” If it happens that 


you cannot get a ſufficient Quantity of Willow or Hazel to make your, . 


Coal with, you may make it of Lime-Tree Wood. 
But if you ſhould not want any great Quantity of Coal, you may take 


Twigs of the Wood I have been mentioning, or Juniper, and cutting 


them into little Splinters, and then drying them well; put them into, 


D d, — ly 
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an Earthen Veſſel well luted with Clay; and encompaſſing it all round, 
and covering it a- top with burning Coals, let it continue in that - Wh 
for the ſpace of an Hour, taking care all the time to keep the Fire in an 
uniform Degree of Heat,” This done; let it cool at leiſure, and take 
out your Coal. There are thoſe who take Pieces of old Linnen well 


waſhed and dried, and then burn it aſter this manner. The Virtues and 
n of this are not to be deſpiſed by the Pyrotechmcian. 


N 1 * 
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CHAP. XIV. 
How to prepare Pulvis Pyrius, or Gun-powder. 


py 5 HE Compoſition and Preparation of Gun-powgder is not only very 
well known to ſuch as are profeſſed Pyrotechnicians, but likeviſe 


to many of thoſe who never make uſe of it but for Muſquets, Piſtol, 


and ſuch light Fire-arms. Nay, what is very odd, the very Peaſants in 
our Country have learned to make it with their own Hands, without 
the help of any artificial Engines, or Chymical Apparatus. For (and 


1 think it will not be very improper in this Place, to make the Digreſ. 


ſion) I have ſeen many of the Inhabitants of Podolia and Ukrania, whom 
we now call Cofſacks, who make their own Powder, after a Method es- 
tirely contrary to the Practice of our Pyrotechnicians. For Example, 


they put certain Quantities of Saltpeter, Sulphyr, and Charvoal into in 
Earthen Pot (the due Proportions of which they have attained to by 


long Uſe) then pouring freſh Water upon them, they boil them over a 


_ three ſorts of Gun-powder. 


ſlow Fire, for two or three Hours, till all the Water is totally evaporat- 


ed, and that their Compoſition is become very thick ; then taking it out 
of the Por, they dry it in the Sun, or ſome warm Place, in a thing like 


a Frying-pan. They then paſs it through a Hair-ſearce, and make it 
into very ſmall Grains. There are others of them that pound their 
Compoſition, and incorporate it in an Earthen Porringer, or grind 1 it 
upon ſome ſmooth poliſhed Stone; then moiſten it, and. corn it, and 


bring it to ſuch a 4 7200 of Perfection, that it ſerves them as well as if 


it had been prepared by the moſt ingenious Artiſt 'in» the World, | 

It will therefore be to little purpoſe to dwell upon this Article, or to 
give a detail of the Preparation of our Powder; ſo I ſhall only preſent 
you. wich ſome excellent and approved . en for the making of. 


Compo- 
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| Corap ſition be 
Piſtol- Peder. 
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Of Saltheter - 1851 l of Saltpeter > 100 of Salpeter = '100Wh, 

Of Self _— 25 tþ,JOf Sulphur — 18 1d.|OF" Sulphur - 12 lb. 

Of Charcoal - - #5 JOE pred 2 K 20 Ib, [Of e — „ . 
2. * 2. 

Of Saltheter | 100 f. of Saltpeter = - ToolF: lor eld 100 55. 

Of Sulphur - 20 lb. Of Sulphur - 15 Ib. Of Sulphur - - 10 It 

Of Charcoal - - 24 lb. Of Charcoal —— 18 lb. A 38 lb. 


tion for r for Fe 
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As you pound or grind your Mitre of Gn or Madquet Naben 
you may ſprinkle it gently with freſh Water only, or Vinegar, Urine, or 
Brandy. But if you would have your Piſtol Powder ſtronger than ordi- 
nary, you muſt now and then ſprinkle your Compoſition whilſt it is in 
the Mortar with the following Liquor; or with Water of Orange, Citron 
or Lemon Peel, diſtilled with an Alembic or any other Chymical Organ, 
and let it all be well pounded or ory for the 1 of 850 8 „ then 
corn it very finely. 

Now this Liquor is made of 20 Meafures of Brandy 12 | Medfures of 
Eſſence or Spirit of White-wine Vinegar, 4 Meaſures of Spirit of Ni- 
tre, 2 Meaſures of common Water of Sal Armomac, one Meaſure of 
Camphire diſſolved in Brandy, or pulverized n b or in ſhort 
reduced to an Oil, with Oil of fweer Almonds. - 

In the ſecond Part of our Artillery I ſhall give you this Figure of tee 
Hand-Mill which is uſed in making\Gwuxr-powder, together with a great 
many other Machines and — 8 are N W in Arſe- 

nals and Magazines of Artillery. | © + 

It is a ſtrange and moſt aſtoniſhing Proy perey of es Wat it 
ſhould: have a more violent Effe& when corned; than When in a fine 
Flower or Meal; the Reaſon of which I ſhall leave to the Diſcuſſion of 
thoſe, who make it their particular Buſineſs to inſinuate themſelves into 
the wonderful Secrets of Nature. I content myſelf with having been 
taught by long Practice; that if in any Gun the Powder be rammed 

down too hard, fo that the Corns of it loſe their Figure, or are in the 
leaſt pulverized, it will by that means be diveſted of much of its Force, 
and will not drive out the Bullet, with that Violence it would have been 
capable of, if it had been gently puſhed down to the Bottom of the 
Piece; and we have ſometimes obſerved, that its Power has been fo far 
diminiſhed by this means, that it has hardly been able to overcome the 
Refiſtayce of the Buller, and diſlodge it from the Piece. The ſame 
thing- happens if Powder is wet, which being thereby deprived of its 
Expulſive Force, burns lazily and without Effec:; ſo that if any Piece be 

charged with it, and you ſet fire to it, it will be ſo far from being able 
— | 3 8 to 
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-to drive out the Ball that it will all burn out at the Touch-hole. How 
it comes to paſs that Gun-powder, by being bruiſed, and reduced to a ſoft 


Flower or Meal, loſes thus its Virtue and Activity; muſt be owing to the 
Rays of Fire, which though it be the moſt ſubtile and active of all Ele- 
ments, yet is not ſufficiently fine to penetrate and enkindle at once a hard 
compacted Body at the very Moment it ſeizes upon it. This Aſſertion 
needs no Proof to confirm it; for Experience ſhews us, with regard to 
Metals, that the more ſolid and hard they are, the leſs eaſily are they 
acted upon by Fire; on the contrary, ſuch as are more porous, and looſe- 
ly compacted, are quickly heated; which is to be attributed to the Large- 
45 of their Pores, which readily admit the Fire. This may be applied 
to Gun-powder ; for when it is rammed and compelled into a ſolid Bo- 


dy, the Fire not meeting with Interſtices proper for its immediate Con- 
veyance through the whole Maſs, it is obliged to conſume it by degrees, 
as long as any of it remains, except it be ſuffocated. Something: of this 


kind may be ſaid of Powder that is ſcattered about, and is not gathered 
together before it is fired; but nevertheleſs with this difference, That in 
this Caſe the eſſential Strength of the Gun-powder, or rather the Fire in 


it, is not any way diminiſhed, but its Action is ineffectual becauſe of the 
Diſtance of its Parts; it acts in this Caſe by a Suceefſion of ſmall Acti- 
on, which might have been conſiderable if collected together into one 


Act. Thoſe who are but little verſed in Pyrotechnics, may have expe- 


rienced the Truth of what I have here ſaid. The Reaſon I have gi- 
ven why Powder when it is corned is more active and powerful than 


when pulverized, may ſerve in ſome meaſure to clear up that Difficulty; 


add to which, the Virtue of the Saltpeter ſeems to be much more united 


with the Sulphur and the Charcoal when in a cloſe Corn, than when 
meal'd or pulverized. 'To this let us add, that if you take a very long 
Piece of Cannon, and fill it up to the Muzzle with well-corned Pow- 
der, and ſet fire to it at the Muzzle, and not at the Touch-hole as uſual; 

neither the Fire nor the Powder in this Caſe will do the leaſt Damage to 


the Piece, inaſmuch as the Fire acts upon the Powder by Progreſſion 
and not Inſtantaneouſly ; beſides the Fire will move downwards, which 
is the reverſe of its natural Property of acting upwards; or to ſpeak 


more properly, it not being cloſely confined, and meeting with nothing 
to obſtruct its perfect Liberty, it burns out at the Muzzle of the Piece. 


I ſhall ſilently paſs over the Opinion of ſome who are not very know- 
ing as to this matter, and who imagine the larger any Gun-powgder is 
| Corned, the more lively it will be: Which at firſt does not appear un- 


likely, and ſeems to agree with what I have been ſaying above : But on 
the other ſide, the Conſequence of it is wrong; becauſe large Grains 


are not ſo readily accended, or inflamed, as ſmall ones; and Experience 


in Fireworks teaches us, That that Powder which is in the leaſt Corns, 
is more vigorous than that whoſe Grains are the largeſt; and the Rea- 
ſon is, becauſe the ſmall ones conceive the Fire more readily : Add to 

2 - th 
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i that they are more impregnated with Saltpeter (the very Life of it 
2 I ; and hence it is that they corn ĩt ſmall for the Muſ- 
quet and Piſtol, &c. and on the contrary take leſs trouble with it, 
when deſigned for the Uſe of Cannon; for ds all great Pieces of Ordi- 
nance naturally require a much greater Quantity of Pouder than the 
ſmall portable Fire-arms, it is but reaſonable that the Powder prepared 
for the former, ſhould be coarſer than that deſigned for the latter; and 
indeed it is not only reaſonable. but neceſſary likewiſe, to the end that 
its Interſtices being the larger, the Fire may have the better Conveni- 
ence of penetrating through the whole Maſs of it, and of accending it at 
once. Now Nicolas Tartaglia in his Book III. Queſt. To. gives this Rea- 
ſon why Muſquet and Piſtol Powder ought to be corned: It is (ſays he) 


BE co the end, That that Quantity of Powder, which is the exact Charge of 


ſuch Arms, may be more conveniently poured” out of the Bandeliers 
(which are little wooden Meaſures to hold juſt a Load) and that it may 
run the more freely down the Batrel of the Piece ; (although the Bande- 


lier is exactly of the ſame Calibre as the Piece,) which could not eaſily 


be done if the Powder was in a Flower or pulverized, becauſe the ſmall 
Particles of it cohering together, it would all tumble down at once into 


= che Barrel, and meet with ſome Difficulty in its Deſcent, particularly if 


the Priming- pan was ſhut cloſe ; for in that Caſe it would happen that 
the Air in the Bottom or lower part of the Barrel having no Opportuni- 


| ; 2 ty of eſcaping out at the Touch-hole, and the Denfity of the deſcend- 


ing Flower not admitting of its Excurſion upwards, it would in the end 
be fo violently compreſſed as to repel the Powder or Flower by its Ela- 
ſtic Force, ſo that it would be impoſſible to load ſuch Arms with it, 
with any manner of Expedition: But this Accident never happens with 
regard to grained Powder, inaſmuch as the Air in the Barrel is at per- 
fect Liberty, by having the Power of eſcaping through its Interſtices : 


However; great P ieces of Artillery are | by no means liable to this. 


Inconveniehce ; becauſe the Powder is always conveyed into them by 


Ll wy . 
f O + 
* - . 


a Ladle. Here is a way of Reaſoning that has ſome ſhew of Truth on 


its ſide; though it is far from aceounting ſufficiently for the Neceſſity 
of corning Gun-powder ; but he is moſt ſtrangely out of the way, when 
he ſays, that Cannon Powder need not be corned at all; which I abſo- 
lutely deny, and cannot but think, from his wretched manner of arguing, 


= that He (Tartaglia) was ſo far from having ever heard or ſeen the won- 
4 = derful Effects of Cannon Powder upon ſuch perilous Occaſions, as the 
N t he never had ſo much as à Sight 


Wars in his time abounded with, tha 
of any of the Powder itſelf, © © 
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How 10 AO Gun: k 1 2 Colours, 


T HE Blackneſs of Gun-powder is entirely owing to the Charcoal; bur 

that Tincture is no neceſſary Adjunct to its Nature, nor does it ſo 
far contribute to the ſtrengthening of it, but that you may make it of 
ſeveral Colours with equal Succeſs. For Example; if inſtead of Char- 
coal you take rotten Wood, or white Paper that has been firſt moiſtened, 
then put into an hot Oven, and after that pulverized, or any thing elf 
chat is of a very combuſtible Nature, and very ſuſceptible of Fire (ſuch 
as I am going to ſpeak of) you will have a Powder to the full as effectiye 
as the Black Sort, I ſhall then in this Chapter preſent you with ſome 
9 to $0 you in making Powder of ſeveral Colours. 


To make White Powder. 


1. 
Take of Meat 6 Ib, of Sulphur x Ib, of che Pith of Elder well 
dried one Ib. 


8 | . | 
Take of Saltpeter 10 th, of Sulphur one lb, of the Rind or r Back of 
Hemp, after the Hemp is taken out, one Ib. 


; 
Take of Saltp eter 6 tb, of Sulphur one tb, of Tartar calcined till it is 
White, then Kel with common Water, and put into an unglazed Pot 
in Which! it muſt ba boiled till all the Water is 9 T5 


Red Powder. 


I. 
Take of Salpeter 6 . of re one lb, of Amber Ib is, nad of red 


Sanders one 15. 


Take of Salty eter 8 th, of Ka one Ib, 1 paper dried and pulve⸗ . 
rized, then boiled in Water of Cinnabar, or Braſil Wood, and then 


dried, one Ib, 


Yellow Powder. 
Take of Saltpeter 8 tb, of Sulphur one Ib, of wild or baſtard Saffron, 


firſt We! in Brandy, then dryed and pulyerized, one * 


Green 
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Take of Saltpeter 100. of Sulp — one i, of toten Wood boiled 
with en and Brandy, and then well dried and goin 2 ib. 


Blue Powder. | 


Take of Saltpeter 8 th, of Sulphur one Ib, i the Saw-duſi of Linde 
or Lime Tree Wood boiled with Oe and 8 1 75 * dried and ew 


Ws one Ib, 


07 Silent Powder, | 5 


1OME People bete taken it intü chelr Heads ww e a great all 
P1 wonderful things of this Silent Powder, (which is by ſome very im- 
bee called Deaf Powder) and have treated of it in a very prolix 
Manner: To avoid which, and to prevent my being tireſome to the 
Reader, I ſhall here only inſert ſome Compoſitions, which I ve — 
to be the mas excellent and beſt U EN f h l 0 
Take of common Gu 12 th, of — Dede one TR theſs | 
Ingredients being well pulverized and N 1 2 let chem 5 
be afterwards Fane. a 


Tube enen in Open 2 By "of Fioetian' Borne one tb, of £6: 
pts Calaminaris Ib fs, of Sal Armoni ac Ib ſs; farm and e 
n well — and corn chem as oped ort 
Take of common G 6 B Poles of live Moles calcd int 
x glazed earthen Pot Ib 6, of Venetian Boran — 


4. 
Take of Saltpeter 6 th, of Sulphur 8 tb: and 4, Poder of the inner 


| Rind or Bark of Elder th ſs, of common Salt burnt 2 th; Corn all this 
after the uſual Method. 


I ſhall to this add another ching Watch 5 you may "wake the Experi- 
ment of ; for my part I never did, OT: it is taken out of the Natural 
Magic of che Sieur dc ls Porte, who ſays, that if you add burnt Paper 
to he Compoſition of Gun-powder, of the double of common Hay Seed, 


well bearen, it will weaken it very much, and prevent it from —_— 
out ſo much . or making ſo much Noife. People of Senſe, 


- fuel 


* 


it. But I ſhall leave this, to thoſe who have Faith enough to rely upon the 
Authors who have made the Experiment. Thus we find by the above 
' Paſſage from Scaliger upon this Subject; That Gun-powder does not 


like Machines are diſcharged: But that it is owing to the violent Com- 
ploſion of the Air, which is diſperſed by the firing of the Piece. We 
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ſuch as are the moſt deeply verſed in this Art, attribute the Noiſe or ra- 
ther the frightful Clamour of Gun-powder, to the violent Concuſſion 
of the Air, which is impatient of being ſo furiouſly diſturbed, by ſuch 
a ſtrange and extraordinary Agitation: But of this we ſhall ſpeak more 
fully in another Place. However in favour of Silent Poder, I muſt 
here quote the Opinion of Scaliger, taken from Lib. XV. in his Exer. Ex- 
oter. contr. Card. de Subtil. Exer. XXV. You are much more out of the 
way to attribute the Noiſe heard upon the Diſcharge of Warhke Machines 
to Saltpeter; for being reduced to fine Meal it loſes all its little Caverns 
or Pores. (You muſt here remember what was ſald above of the Deto- 
nation of Saltpeter.) Thunder is cauſed by the Comploſion f the Air, as 
well with reſpect to its Clap as its Sound; which ſometimes provokes Mirth, 
ſometi mes excites Laughter, and obliges us to fhut © our Noftrils together. 
Except you would perſuade us that there 1s Saltpeter above us: But truly 
there is none in the Clouds. The Powder which you mention to have been 
invented at Ferrata, Mage no Noiſe 3 1 it impelled without Vio- 
lence. 

From hence it is eaſy to conceive what may be the Cauſe of the Noiſe 
which Gun-powder ſeems to make. For there is nothing further extraor- 
dinary in the Compoſition of Silent Powder, than that certain Ingredients, 
a great part of which I have mentioned in this Chapter, have an occult 
Antipathy to Saltpeter, and weaken the common Powder when mixed 
with it. Farthermore, there are ſome Perſons who affirm, that if you be- 
ſmear your Hands with the. Gall of a Pike, and immediately handle and 
mix Gun: poder about with them, it will have that weakening Effect upon 


make that ſhocking Detonation, which is heard when any of thoſe War- 


cannot give you a more familiar Inſtance of the Truth of this, than the 
Wind-Guns which are © COS with nothing bur Air. 


CHAP. XVI. 
Hnw 1 0 prove the Goodneſs of Gun-powder, 


"HERE are three Aten ways of proving Gun-powder, ( viz) by — 
the Sight, the Touch, and by Fire. As to the firſt; when you 
perceive your Powder more black than uſual, it is a certain Sign that it 


is too moiſt; and if you put it upon ſome white Paper, and find that it 
2 blackens 
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blackens it, you may aſſure yourſelf that there is too much Charcoal a- 
mongſt it; but if it be of a deep Aſh Colour, inelining a little to the 


Red, it is a ſure Token that your Pouder is Dad. 


We try Gun poder by the Touch after this manner. Bruiſe ſome 
Grains or Corns of it with the end of your Fi inger, and if it readily diſ- 
perſes and yields eaſily to the Preſſure, of your Finger, vou may con- ; 
clude that there is too mueh Charcoal in it. If upon ſqueezing, or preſ- 
ſing it a little ſtrongly, upon a marble or ſmooth wooden Table, you feel 
Particles that are harder than the reſt, which prick you a little, and that 
cannot be cruſhed without ſome difficulty, you may infer that the Su 
phur is not well incorporated with the Sellpeter, and 458 conſequently 
the Powder is not duly prepared. 781 

In ſhort, you may determine with the utmoſt Ceran concerning hs 
Goodneſs or Badneſs of your Gun-powger by means of Fire, as follows + 
Lay little Parcels or Heaps of Gun-powder upon a clean ſmooth Table, 
at the diſtance of about 2 or 3 Inches from one another, and ſet fire to 
one of them; which if it blows up at once, without catching hold of 
any other Parcels, and makes a little ſort of an acute Noiſe, or produces 
a white, clear Smoke, riſing with a very ſudden Velocity, and appear- 
ing in the Air like a little Citcle or Diadem of Smoke; vou * e 
upon its being perfectly well prepared. | 
If after the Powder js enkindled there remain any black Spots upon 
the Table, it will be a Sign that there is a great deal of Charcoal in it 
which has not been ſufficiently burnt; if the Board is as it were greaſy, 
you may be affured that the Sulphur and Salipeter have not been ſuffi- 
ciently purified, or purged of that noxious and viſcous Humour, which 
is natural to both the one and the other of them. If you find any ſmall 
Particles which are white, or inclining to Lemon-Colour, it will be a 
Mark that your Saltpeter is not well clarified, and conſequently that it 
ſtill retains earthy Particles, or common Salt; and moreover," that the 
| Sulphur is not pounded or ground fine enough, nor ſufficiently abe 
rated with the two other Ingredients of the Compoſitionn;sm 

I ſhall not here ſpeak of ſeveral kinds of Inſtruments; which Pyratech- 
nicians commonly make uſe of to prove the Strength and Virtue of their 
Gun-powger : Having often heard that equal Quantities of one and the 
ſame ſort of Powder, have blown up that which covered them, to ſeve- 

ral, and different degrees of height. You may, if you r an as 
- Frgares of ſome of chem in Furtenbach, and ochers. | 
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How to fortifie weakened Powder, and to reflore that which 
is damaged to its firſt Vigour. 


WW E call that, damaged, decayed, or watkenad Powder, which js 
much degenerated from its firſt Vigour, and the Strength it was 
indued with at its firſt Preparation. We can attribute its Decay or Im- 
becility to no other Cauſe, than to the Weakening, or Diminution of the 
natural Virtue of the Sa/peter, or elſe to its actual Separation from the 
Sulphur and Charcoal. And this may be owing to two ſeveral Accident, 
(viz,) to its being either ſuperannuated or too old, or to its being too 
moiſt, I ſay ſuperannuated ; becauſe the Saltpeter is greatly affected by 
the Decay of the Charcoal, which is naturally ſubject to Corruption after 
a certain term of Years. Then as to Moiſture, it is a means of makin 


the beſt part of the Sallpeter ſeparate itſelf from the Sulphur and Char- 


coal; becauſe as Saltpeter is generated from a Water, or from a certain 
Saline Humour, (juſt as all other Salts are reſpectively produced from 
theirs) it diſſolves, and returns to its firſt Form, whenever it is any way af- 


fected by Humidity : And thus withdrawing itſelf from the two other 


Ingredients which adhered to it, it either exhales, or ſinks down to the 


bottom of the Veſſel in which it is kept (if it be made of Clay, hard 
Stone or Earth) where being ſubſided it remains; and therefore in this 


Caſe the Powder towards the Bottom is heavier than that towards the 
Top. But if it be kept in Casks, Barrels, or any thing made of Wood, 


it perſpires through the Pores of that light, or rare Subſtance, and re- 


aſſumes its original Nature; and conſequently leaves the reſt of the 


Compoſition the lighter by its own, Weight, which before conſtituted 


the greateſt part of the Weight of the whole. But in this Caſe, neither 
the Sulphur nor Charcoal will be diminiſhed in Weight; becauſe it is 


not in their Nature to be diſſolved by any Moiſture: on the contrary, 


Charcoal attracts and imbibes it greedily, and thereby becomes the hea- 
vier. Now if you would reſtore Powder that begins to decay, or rein- 


tate that which is perfectly ſpoiled, in its firſt Vigour, you may do it at- 


ter three ways: and Firſt, Make a Lye with 2 Meaſures of Brandy, one 


Meaſure of purified Saltpeter, one Meaſure of good White-wine Vine- 
gar, ; a Meaſure of Salprotic, 5 a Meaſure of Oil of Sulphur, and! a 
Meaſure of Camphire diffolved i in Brandy; this Lixivium being ſtrained 


through a coarſe ſtrong Searoe, {ſprinkle or moiſten your damaged 
Powder frequently with it, and dry it in the Sun in wooden Veſſels, then 
carry it into ſome warm dry place where no Damp can come at it. 


The 
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The Second Method of recovering decayed Guανννr is chis, Firſt, 
foe how much your damaged Powder has laſt of its Weight, and upon 
finding the Difference between its Weight now, and when firſt, made, 
ſupply the Difference with an equal Quantity of fine. purified Saltperer; 
as for Example; let the Weight marked upon the Cask be 1099 Ib, 


little Heaps, and pound 
corn it as before. Ty; 

In ſhort, the Third Methed of reftoring 
follows, and is the ſimpleſt of them all, and the moſt frequently 
practiſed by Pyrotechnicians and Powder-Makers. Pour out upon coarſe. 
Cloths, or well-jointed Planks, equal Proportions of damaged Powder, 
and ſuch as has been newly made, and mix them briskly together with 
your Hands, or Wooden Shovels; Then dry it all in the Sun, and put- 
ting it up again in your Barrels, keep it in ſome convenient Place till it 
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Of Buildiags and Magazines . for | the preſerving of Gun- 
powder, together with ſeveral Obſervations on the flowing. 
and keeping it ſecure from Fire, Moiſture, &c. ta the end 

that it may remain entire, and in the full Poſſeſſion of us 


Soft ! Runs. 


. . * 1 „ 8 wy . \ "186 14 TESTS 
A FTER a ſtrict Examination of the Warlike Machines of the 


* Ancients, we muſt allow that they fall ſhort of our Artillery, which 
has been in uſe for theſe laſt Ages: Our Gun-powder-is now. the very 
Nerves and Life of War; and is the moſt powerful Means that has 
ever yet been invented, of ' procuring an happy Iſſue to the Military En- 
terprizes of Princes, and to decide the Diſputes of the moſt Mighty 
Monarchs of the Earth. But you will ſay, that our Machines are uſe- 
leſs inactive Bodies, if you deprive them of Gun-powder, or if you 
ſupply them with ſuch as may be' tl-prepared, or damaged: 'There- 
fore it is of the higheft Importance, that we be careful in the Prepa- 
ration and. Conſervation of it; and fo to order Matters, that ſuch a coſtly 
Thing may not fail of performing the Service and Execution you ex- 
pected from it. I have ſpoken ſufficiently of the Preparation of it in 
the xivth Chap. of this Book; but I do not think of cloſing it till T 
have ſaid ſomerhing farther upon that Article. In the mean time ler 
us conſider of a proper Situation for our Repoſitories or Magazines for 


112 


of ſuch Buildings, that they may be exempt from thoſe Accidents which 
may have the moſt dangerous Effects upon them. 


You muſt, in the ft Place, pitch upon a Spot of Ground, which; is far 


from any Marſh or Swamp; which is not in a narrow cloſe Valley, nor 
in the Neighbourhood of any Spring or Pond; but let it be upon a mo- 
derate Height, in an 0 75 * diſincumbered with Woods and 


very dry. 


Socondly, let it bel as fit as poflble from any tas nr becauſe 
of ſeveral Inconveniencies that may ariſe from their Proximity; again, 


let it be in an unfrequented Place, at a good diſtance from wr Roads 
or publick Paths, where People commonly reſort. © 

Thirdly, let it be well covered and defended from any Danger of the 
Eben s Cannon; which may be eaſily provided againſt, by building 


moſt difficult of Acceſs, and the leaſt ſubject to the Attacks and Storms 
of the Beſiegers. As for Example, in any Place that is encompaſſed 
with a Moraſs, or Lake, or a wide rapid River, or in ſhort by the Sea 


and conſequently the moſt in danger of the Enemy's Attacks, you 
ſhould build very high Houſes and Edifices, whether Publick or Private, 


in order to cover your Magazines from the Beſieger's Batteries, and 


keep them out of their Sight. For this Reaſon your Magazines ſhould 
be but one or two Stories of 4 incderate de and covered with 
low Roof. es 


In the Fifth Place, cheſs Buildings ſhall i cloſed: u p with 6 chick 


Vaulting within, very firmly cemented, leſt during the Siege any 
| 1 or Shells, &c. falling upon them, ſhould force a Way through, 
and be attended ,with pernicious Conſequences to, your Powder. The 
Roof muſt not be covered with Laths, Slate, or Tiling of any ſort, but 
with Sheet-Lead, or (what is much better) with ſubſtantial Plates of 
Copper. Again, I would have the Outſide of the Roof be of a Sphe- 
rical Form, that you need not be obliged to have any Carpenter's Work 
in it; ſuch as Beams, Timbers, Planking; ; but that the Tiles, or what- 


ever elſe covers it, may be fixed n a ſtrong Wall, e ame 
on all Sides with good Mortar. 45 


Sixtbly, a Square Building will be the moſt convenient of any Form 


or Figure whatſoever; though I do by no means diſapprove of ſuch as 
are built Round, or in Form of a Dome, as being the moſt capacious of 
all, and over which the ſtrongeſt Vaults may be out becauſe of the 


3 Rotun- 


- — c 
* — 
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keeping Gun-powder, together with the proper Form and Conſtruction 


TH 
EA 


your Magazines in that Quarter of the Town, which ſhall be judged the 


itſelf. In the other Quarter of the Town which is the moſt defenceleſz, 


In the Fhurtb Place let hien be in thin aiile * e ft not 
in the Baſtions, or near Bulwarks; that you may avoid the danger of 
Mines, Galleries, and ſecret Saps of the Enemy; or in ſhort at the 


greateſt diſtance from the Ramparts of 1 Town, that you may 1 ſo 
much the ſafer. | 
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Rotundity or their Conſtruction. But if you would build a ſquare . 

take care to erect the four Fronts of 1 it, facing the four 3 of Wo 

1 let the Door be as on the North-Side. . 
Eighthly, let the Apertures or Windows be as ſmall as poflible, very 

narrow, and ſecured with ſtrong Copper or Braſs "OW fobſcamtle! S. 

ters, and ſtrong Grates of the ſame Metal. 

Nintbly, let the Bricks you intend to bulld your Power Aden 


with, be two Vears old before you uſe them, and take great care that 


they be not haſtily dried in the Sun. We are of Opinion, that Bricks 
which have been burned once, then moiſtened, and burnt over again, are 
by much the beſt. of any, though they are not naturally ſo tenacious 


of the Mortar; for it has been obſerved, that if they are plaiſtered 3 


ther withinſide or A the Longs or Plaiſter. does not ſtick erg 
them long. 187 An b : | 
Tenthly, and fly; Your 1 being built, ea wad: co- 
vered, or roofed, as it qught to be, you ſhall let it ſtand and dry for the 
ſpace of two or three Vears, before you put any Eager," into it; and 
take care not to build it in Winter-time. * E 
You will ſee the Ichnagraphy and Orthographic Plan 1 this. fort & 
Buildings i in Fig. 15 and 16. In the Ichnagrapbic Figure, the Letter A 
ſhows the Room or Apartment, where. the Powder ought to be kept; 
B, where the Saltpeter and Sulphur ought to be reſerved. And C, where 
the Charcoal, and other Materials and Neceſſaries may be laid up, ſuch 
as Searces or Sieves of ſeveral ſorts; ſome for ſifting, and others for 
graining the Powder, old Pieces of Linnen, Canvaſs, Boards, or Floor- 
ing to dry it upon: And as the Rooms will be ſufficiently extenſive and 
large, you may in the ſame Place ſtow away empty Casks, or Barrel- 
Staves, Heading, Hoops, and ſuch like Requiſites. D, is the Wind- 


ing Stair-caſe, which the Tralians call the Lumaca, by which you go 


up into the ſecond Story. E, is the Entrance or Portico. F, the Store- 


keeper's Lodge, or Houſe, who ought to be a Cooper by Trade. G, the 


Steps. H, the Court, or Vard, which goes round r I, a 


little Wall fix or eight Foot high, that encloſes the Yard and the Maga- 
zine. K, the empty Spaces, Paſſages, or Alleys, between the Powger 


Barrels, and L the Spaces where the Powder muſt be ſtowed. The other | 
Diſtances may be meaſured with a Pair of Compaſſes, as well upon 


Icbnagrapbic as the Orthographic Plan. I ſhall only add, that the 
Match may be eee Res wool: 'the Ry of Tinh end 5 


Story. 5 
In Fig. 17. you have the J. chmigr phy of a Po 
the Deſign of Eugenius Gentillinus an Italian, who has very curiouſly 
repreſented one of this Nature in Chap. xliv. of his Arrillery; and is 
very conveniently contrived 
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4 agb * 


againſt all Accidents by Fire. Let us 4 
little explain the Plan Neo we have here offered. A, is che Inner⸗wall 


G 8 „ of 


* 
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Wall, with Apertures correſponding with the Firſt. C, is the 
between the two Walls. D, E, is the outward Breadth of the Aperture 


the Points L and M, to the Points N and O; then having drawn two 


HQ, QN, and MK; you will have the Inward and Outward Breadth 
of the Lights marked our. I muſt own that this kind of Edifice wil 


enough. Again, the Wind coming in at DE, ſtriking againſt che An WW 
broken and divided towards the Angles I and K, wi il 
_ ruſh briskly in through the Apertures, and refreſh the Air which sn 


Moiſture to which ſuch cloſe Places are commonly ſubject. As for the 


Fire, you will eaſily defend it 3 that deſtructive Element, if you 

nieely obſerve ben we have already laid down, in the Conſtruction of 
your Vaults and Roof; for as to che Apertures or Windows, they are ſo 

well contrived againſt any danger of that kind, chat it is impoſſible for | 


1 Ourward Breadth TU, in the Exterior Wall, and the Tnward Breadih Wa 
Rs in the ſame, ſhall be each three Feet. Then from the Angle W. 
having produced Right Lines to the Points K and Z, and from T and U, = - 


double Entrahte through the Thner Wall. The reſt will be better ap- 


only add, En Bb, deere the Spaces where che Powder ought to be 


lodged, and Ce che Paſſages between. As to the Orthography di F| 


of the Building, with its Apertures and Lights. B, is the Ourwarg 


of the Exterior Wall of three Feet. F, G, is the Breadth of it inwards 
of 1 4 Foot. I will how direct you how to make the Apertures in the 


Inner Wall of this Building. Let there be drawn from H, to I and K ; 


two Lines each equal to D E, or three Feet: Now if between the Poing 


E I, and DK, you produce the Right Lines EI and DK, hea | 


interſect the Inner- Face of the Interior Wall in the Points L and M. 
then let there be drawn two Lines equal to FG, or 1 4 Foot, from 


Right Lines from H to L and M; if you raiſe a Perpendicular upon 
N, and another. upon O, they will interſect the Lines L, H, and BM 
in the Points P and Q. Thus having drawn D F, EG, IL, OP, Ph, 


be a little dark, on account of the double Wall, and becauſe the Inner 
Lights L, O, and NM, are exactly covered by the Angles I and K, and 


conſequently cannot let in much of che Day; beſides that the Angla | | 
P and Q, intercept half of the Light which would otherwiſe come :: 0u¾ 


LO, and NM; but on the other hand we muſt conſider, that theſe 
Buildings ſtand in no need of a great deal of Light, like ſuch as are de 


 ſfigned for Dwellings; for if there is but juſt ſufficient of it, to dirt | | 


thoſe who go in and out about the neceſſary Buſineſs of the Place, it i 
gle H, and being 


before, and at the ſame time drive away and dry up all that noxiow 


neceſſary Precautions: of ſecuring your Magatzine from Accidents by 


any Fire to inſinuate itſelf through chem by any Artifice whatſoever. 
You, may order the Door of your Magazine after this manner. The 


to A and V, you will have the Outward and-Inward Breadth of the 


prehended from the Fig. itfelf, if you attentively conſider ir. I (ball 


this Edafice, and all — — its Parts, they may be inyeared 


at 
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Book: U. Of the Ge p 


at Pleafure : Nevenbicefs 1 wade: every body: to follow the In- 
ſtructiom and Method of this Author, whoſe Name I have already men- 
tioned. This is what I had to ſay of the Conſtruction of Maguat net, 
and proper Edifices for the lodging and preſerv ing of Gum. puer: Let 
us now proceed to order what ought to be obſerved, - * aner 
paration, as the Conſer vation of it after it is made. 


Know then Firſt, that if you wauld have your 8 retain n its 


full Vigour, even though you ſhould lodge it in ſome damp 
to remain for fame time; you need only have Sen wed well pulverized 
and purified ſeveral times, according to the Method we have ON 
in the IIId Chapter of this Book. 

2. Let each Ingredient have im own Scarce far its particular Ui 

3. Your Ingredient ſhall not be mixed till they have been firſt well 
dried, ground, and ſearced ſeperately; which done, they * 
ground, incorporated, and ſearced all together over again. 

4. In pounding, or grinding them, they ſhall be beet: a little 
with one of the Liquors I have already mentioned, and ſhall be aſten 


and carefully ſhaked, or ftirred, that they may incorporate the better 
together. 


Place, there 


5. Your Poder being well and duly orepated ſhall be put into glazed 


Earthen Jars, capable of containing each 100 ib, or thereabouts, with 


Covers of the ſame, well luted on the Outſide with Glutinous, Bitumi- 
nous, or any Tenacious Matter, to prevent the Air, or any outwardAc- 


cident from doing it hurt. I approve very well of Coy or Pacrels, 
made of Nir or well-dried Oat. \ 


6. Your Veſſels of Powder ſhall be placed upon Blocks, or Logs of 


Wood, of the thickneſs of one or two Feet. 

7. Every Year during the hotteſt Months, ſuch as June, ul, and 
Auguſt, you ſhall ſpread your Powder upon Canvaſs, or a Floor of 
Planks made for that purpoſe, and let it dry well in the Bun and Wind, 


then ſift it through fine covered Hair Sieves or Searces, and collect the 


| fine Flower or Meal that comes through; but that which remains in 


Corns ſhall be put up again and covercd as before, and carried OI 


into the Magazhe. 


8. The Cavities and Windows mit be opened co the Northerly and 
Eaſterly Winds, that they ruſhing in briskly may purifie the Air confined 


Weſterly Winds, as being commonly pernicious to dry Things. For 
Experience, that Miſtreſs of 


within. On the contrary, they ſhall be kept cloſe 8 and 


, teaches us, that the Winds 


blowing from rhoſe Quarters being naturally hot and moiſt, they gene- 


rally beget Taint and Putrefaction in Flower. And furthermore, you 
muſt guard-againſt all Winds blowing from the Eaſt towards che South, 
and from the South towards the Weſt; becauſe all Winds ifluing from 
any Point of chat Semi- circle, fill the Air with unwholeſome moiſt Va- 
23 which are of bvartiu] Edcacy 10 the Human Body; and we may 


reaſon- 
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HS. infer, that as Saltpeter is extreamly ſubject to Diſſolution up- 
on the acceſs of any Humidity to it, choſe Winds muſt have per- 
nicious Effects upon Gum poder. 

To conclude; I dare venture to affirm that if the Rules I have now 
preſcribed for the Preparation and Conſervation of Gun-powder are 
ſtrictly obſerved, you may keep it many Years in full Poſſeſſion of its firſt 
Vigour, without ſuffering. the leaſt Diminution of its Strength. And I 
flatly deny the Truth of that vulgar Notion, which teaches that Powd-; 
cannot be kept in Perfection above 2 or 3 Years. | There are thoſe who 
lay that if you put a little Camphire in each of your Veſſels of ' Powder, 
it contributes greatly to its Preſervation, This is not unlikely, firice 
the odoriferous Smell and extream Dryneſs of Camphire ſtrongly repc!! 

all Putrefaction and Corruption which is generated by damp Vapours. It 
has been frequently obſerved, that Compoſitions have been taken out of 
Grenado's and Shells of long ſtanding, which have' been in perfe& good 
State, and ſmelt much of Camphire. From whence we may conclude, 
that a Mixture of Camphire with Gun-pouder contributes pretty much 
to its Preſervation. - But I ſhall ſpeak more largely of this in another 


Place. 


F : FRF * . 


of my * 


CHAP. XX. 


Of 'be Properties ad particular Offices of each Ingredient 
concerned in the Compoſition and Preparation of Gun- ; 


Fock. 


WI muſt not think that Gun: poder was caſually, or accidentally 
| diſcovered; but on the contrary, that it was invented and per- 
fected, by ſound. ſpeculative Reaſonings, drawn from the Principles of 
| Natural Philoſophy ; inaſmuch as no Man to this Day could ever yet 
(though many have endeavoured at it) contrive an Aſſemblage of three 
ſuch Ingredients as theſe, which being united and incorporated together, 
would naturally produce ſo vigorous, ſo frightful, and ſo ſudden a Fire, 
and at the ſame time. fo inextinguiſhable, and univerſally abſorbant of 
their own Subſtance. Now as it is no Novelty in our Age, for Men 
to add to, and enlarge upon preceding Inventions, and ſince (as the 
Metaphyficians have it) all Things that have a Beginning paſs from Im- 
perfection to Perfection; I beg leave to make ſome Obſervations upon 
Gun. pouder (che Inventor of it having left nothing in writing behind 
him concerning it) which though they are indeed ſpeculative, are never- 
theleſs grounded upon Experience of the Nature, Effects, and particu- 
lar Properties of all the Ingredients which enter into che Compoſition of 


* it, 
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it, as well when ſeparated from one another; as when united i into one 
Body. For I cannot but think that a few Words upon this Subject, 


_ will be fo far uſeful, if well digeſted, as to prevent the frequent Errors 
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committed in Pyrotechnics; 3 a Correction of which is not only very dan- 


erous, but likewiſe very expenſive. 


You Peu mn know then, Fir, that it is not without Reaſon, that Gun- 


powder 18 compoſed of theſe three Ingredients, namely, Salrpeter, Sul- 


phur, and Charcoal; but to the End that one of them might remedy and 


ſupply the Deſects of another, or of the other two. This may eaſily 
be comprehended by the Nature and Effects of Sulphur, which is of it- 
ſelf the very Quinteſſence of Fire, or rather a pure Flame, and is there- 
fore more proper to accend the Saltpeter than any other Fire whatſo- 
ever: Bur as Saltpeter being once inflamed by it, is inſtantly! rarified in- 
to a Flatulent or Windy Expanſion, it would by its Violence infallibly 
extinguiſh the Flame which had been conceived by the Sulphur, and 
deprive 3 itſelf of that Heat which the Sulphur would have communicat- 
cd to it: And therefore if a Compoſition was made of Salrpeter and 
Sulphur only, well pulverized and incorporated together,! it would in- 
deed moſt readily conceive the Fire, and break out into a Flame, bur it 
would inſtantly go out again, for the Reaſon above given: Thar i is, the 
Fire would not be ſufficiently lating to conſume the whole of it, but 
would only deftroy a Part, without affecting the reſt. Upon this Ac- 
count/it was thought proper, that Charcoal well burn'd, dried, and pul- 


verized, ſhould be added to them in a certain Proportion, as an excellent 


Thing to ſupply this Defect; for Charcoal is very ſuſceptible of Fire, 
and is inſtantly confumed with a Flameleſs Heat; whence it happens 
that the more it is agitated by Wind or Air, the fiercer it burns till it is 

entirely reduced to Aſhes. From the ſeveral Properties of theſe Ingre- 
dients we may eaſily perceive, that any Body compounded of them, as 
Sun pouder is, muſt not only be very ſuſceptive, hut alſo retentive of 
Fire, even to the Combuſtion of its very laſt Atom for the Sulphur im- 


mediately catches Fire whenever applica to it, and inſtantly accends the 


Saltpeter, and ſets Fire to the Charcoal, which (as I have already ſaid) 


burns without any Flame, and glows with the greater Rage, the more 
it . agitated by the Wind or Air: The Conſequence of which i is, that 


the Sulphur being unable to withſtand Fire, but on the contrary being 


inſtantly inflamed by it, the intenſe Heat of the Charcoal prevents the 


Flame of the Su/phur from being exri 
of the Saltpeter; therefore it . 


. by che windy Expanſion 2 
keeps up the Flame of the 


Sulpbur, and the Flame of the S0 [pour inceffanily acting upon the Salt- 


peter, they muſt, when they are all three duly incorporated together, 


rg ſuch a Fire as is not to be extinguiſhed, till the Whole Sub- 


of them is conſumed by it, and to all Appearance annihilated. 


Great Care, however, is to be chat neither of the three be affect- 
ed by any improper Accident, ſuch as Moiſture, 0 or a diſproportionate 


Hh — 


* 
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nicious Effects upon Gum pouder. 


. Bevel, 


reaſonably infer, that as Salpeter is extreamly ſubject to Diſſolution up- 
on the acceſs of any Humidity to it, thoſe Winds muſt have per- 

To conclude; I dare venture to affirm that if the Rules I have now 
preſcribed for the Preparation and Conſervation of Gun-powder are 
ſtrictly obſerved, you may keep it many Years in full Poſſeſſion of its firſt 
Vigour, without ſuffering the leaſt Diminution of its Strength. And ! 


flatly deny the Truth of that vulgar Notion, which teaches that Powdey 


cannot be kept in Perfection above 2 or 3 Years. | There are thoſe who 
fay that if you put a little Camphire in each of your Veſſels of Poroder, 
it contributes greatly to its Preſervation. This is not unlikely, fince 
the odoriferous Smell and extream Dryneſs of Camphire ſtrongly repc!! 
all Putrefaction and Corruption which is generated by damp Vapours. It 
has been frequently obſerved, that Compoſitions have been taken 'out of 
Grenado's and Shells of long ſtanding, which have' been in perfe& good 
State, and ſmelt much of Camphire. From whence we may conclude, 


that a Mixture of Camphire with Gun-powder contributes pretty much 
to its Preſervation. - But I ſhall ſpeak more largely of this in another 
Place. 15 1 


8 ; 
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= CH AP. X. 
Of the Properties and particular Offices of each Ingredient 
concerned in the Compoſition and Preparation of Gun- 


EF . 


E muſt not think that Gur-powder was caſually, or accidentally 
*:* diſcovered; but on the contrary, that it was invented and per- 
fected, by ſound. ſpeculative Reaſonings, drawn from the Principles of 


| Natural Philoſophy ; inaſmuch as no Man to this Day could ever yet 


(though many have endeavoured at it) contrive an Aſſemblage of three 
ſuch Ingredients as theſe, which being united and incorporated together, 
would naturally produce ſo vigorous, ſo frightful, and ſo ſudden a Fire, 


and at the ſame time. ſo inextinguiſhable, and univerſally abſorbant of 
their own Subſtance. Now as it is no Novelty in our Age, for Men 


| to add to, and enlarge upon preceding Inventions, and fince (as the 


Metapbyſicians have it) all Things that have a Beginning paſs from Im- 


perfection to Perfection; I beg leave to make ſome Obſervations upon 


Gun. poder (the Inventor of it having left nothing in writing behind 
him concerning it) which though they are indeed ſpeculative, are never- 


theleſs grounded upon Experience of the Nature, Effects, and particu- 
lar Properties of all the Ingredients which enter into the Compoſition of 
41 7 125 | | It, 
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it, as well when' ſeparated from one another; as when united into one 
Body. For I cannot but think that a few Words upon this Subject, 
will be fo far uſeful, if well digefted, as to prevent the frequent Errors 
committed in Pyrotechnics; a Correction of which is not only very dan- 

rous, but likewiſe very expenſive. 

"You Two tat know then, Fin, that it is not withboe Reaſon, that Gun- 
powder is compoſed of theſe three Ingredients, namely, Saltpeter, Sul- 
bur, and Charcoal; but to the End that one of them might remedy and 
ſupply the Defects of another, or of the other two. 'This may eaſily 
be comprehended by the Nature and Effects of Sulphur, which is of it- 
ſelf the very Quinteſſence of Fire, or rather a pure Flame, and is there- 
fore more proper to accend the Saltpeter than any other Fire whatſo- 


ever: But as Saltpeter being once inflamed by it, is inſtantly rarified in- 


to 2 Platulent or Windy Expanſion, it would by its Violence infallibly 
extinguiſh the Flame which had been conceived by the Sulphur, and 
deprive itſelf of that Heat which the Sulphur would have communicat- 
cd to it: And therefore if a Compoſition was made of Saltpeter and 
Sulpbur only, well pulverized and incorporated together, it would in- 
deed moſt readily conceive the Fire, and break out into a Flame, but it 
would inſtantly go out again, for the Reaſon above given: That i is, the 
Fire would not * ſufficiently laſting to conſume the whole of it, but 
would only deftroy a Part, without affecting the reſt. Upon this Ac- 
count it was thought proper, that Charcoal well burn'd, dried, and pul- 
verized, ſhould be added to them in a certain Proportion, as an excellent 
Thing to ſupply this Defect; for Charcoal is very ſuſceprible of Fire, 
and is inftantly confumed with a Flameleſs Heat; whence it happens 
that the more it is agitated by Wind or Air, the fiercer it burns till it is 
entirely reduced to Aſhes. From the ſeveral Properties of theſe Ingre- 
dients we may eaſily perceive, that any Body compounded of them, as 
Gun-powder is, muſt not only be very ſuſceptive, hut alſo retentive of 
Fire, even to the Combuſtion of its yery laſt Atom: for the Sulphur im- 


| mediately catches Fire whenever applied to it, and inſtantly accends the 


Saltpeter, and ſets Fire to the Charcoal, which (as I have already ſaid) 


burns without any Flame, and glows with the greater Rage, the more 
it js agitated by the Wind or Air: The Conſequence of which i is, that 
the Sulpbur being unable to withſtand Fire, but on the contrary being 
inſtantly inflamed by it, the intenſe Heat of ihed by C red prevents the 
Flame of the Sulphur from being extir the windy Expanfion 
of the Saltpeter ; therefore ic contin 1 5 5 the Flame of the 
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Sulpbhur, and the Flame of the Su r Meran Qing upon the Sat- 


peter, they muſt, when they are all three duly incorporated together, 


produce ſuch a Fire as is not to be extinguiſhed, till che whole Sub- 
ſtance of them is conſumed by it it, and to all Appearance annhhilared. 
Great Care, however, is to be 


ed by any * Accident, ſuch as Moiſture, or a diſproportionate 
| H h Quantity 


* 


chat neither of the three be affect- 
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Quantity of its Matter. Now from what we have been ſaying, we may 
conclude that the true Office and principal Buſineſs of Sulphur, as it is 
an Ingredient in Gun-powder, is firſt to conceive the Fire, and then com- 
municate it to the two others. That the Buſineſs of Charcoal is to re- 
tain the Fire when once introduced, by preſerving the Flame of the Su]. 
pbur, and preventing it from being deſtroyed by the Flatulent Expanſi- 
on of the Saltpeter. And in ſhort, that it is the great Buſineſs of Saltpe- 
ter to produce a moſt violent and reſiſtleſs Expanſion, and in this con- 
ſiſts all the moving, expulſive, and active Force of Gun- poder; conſe- 
quently Saltpeter is the principal Cauſe of the terrible Effects of it, and 
it muſt now plainly appear that the other two Ingredients are only 
joined with it, to put it in Action. As a Proof of this; if any one was 
to make a Powder of 8 ulphur and Charcoal only, and was to charge any | 
large Piece of Cannon with it; it would be found to be ſo far from be- 
ing able to drive out a Bullet, that it would not even diſlodge a Straw : 
And the Reaſon of this Imbecility is ſelf-evident, from what we have 
already. faid, having demonſtrated that the expulſive Quality of Gun- 
powder is entirely owing to the Expanſion of the Saltpeter. Upon che 
whole, it would be a much eaſier matter to contrive a Powder without 
Sulphur or Charcoal, than without Saltpeter: Or it would be leſs difficult 
to find two Things, the one to perform the Office of Sulphur, and the 
other to act in the ſame manner as Charcoal, than to meet with any Sub- 


ſtance which would have ſuch a violent Effect and ſuch occult Quali- 
ties as . es, 


—_—_—_—_ 


CHAP. XXI. 


Of Aurum Fulminans or Saffron of Gold - taken from the 
n Chymiſtry of Oſraldus Crollius. 


AR E 2 Tb of common Aqua-fortis, diſſolve in it an Ounce of Sal Ar- 
moniac, or as much as a little heat can diſſolve of it; thus you will 
1 your Aqua Regis prepared, in which you may di ſſolve as much Gold as 
you pleaſe. Pour off this Solution into another Glaſs, and drop into it Drop 
by Drop only (becauſe of the great Danger and Noiſe of its Efferveſcence) 


of the beft Oil of Tartar per Deliquium, or for want of that take Salt of 


Tartar diſſolved in common Water; (for you muſt have a good quantity of 
this Oil of Tartar ready upon which the Gold will precipitate to the bot- 


tom of the Glaſs : And as ſoon as you ſhall perceive that all the Calx of the 


diſſolved Gold is ſettled in the bottom of the Glaſs, (which you will egi 
know by the Colour of the Aqua Regis, which ought to be white ; for if it is 
yellow, it will be a Sign that the Gold 1s not quite precipitated; therefore 

in 
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in ſuch a Caſe you muſt drop à little more of the Oil of Tartar into it; and 
be thou wiſe at my Expence : T ſay ; when all the Gold is fallen, you ſhall a 


few Hours afterwards pour off the Liquor that is upon it, in ſome warm 
place, and having ſoftened the Calx three or four times with warm Water, 
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let it be gradually dried, by a flow. Fire in Balneo Mariæ; or to do it with 


the more | ſafety put it into a Glaſs Baſon, and let it dry of itſelf without 
coming near the Fire, then gather it up with a woaden Spatula, (for you 
muſt avoid ufing any thing made of Iron,) and put it up in an earthen Pot 
againſt you want it. Obſerve here, that it is very dangerous to dry it af- 
ter any other Method than what T have here preſcribed ; for it is very apt to 
take Fire upon the leaſt occafion, and breaks out into a kind of 
and a frightful Noiſe not unlike that of Gun-powder, and is ſo uni ver ally 
abſorbed by the Flame that there is not the leaſt Atom of it left after its 
Combuſtion : And what 1s very extraordinary ; ; if you mix a little well pul- 
verized Sulphur with it, and burn it in a Crucible, you will have a kind 
of Calx very ſubtile, and of a brown C olour, which is enti rely diveſted of this 
Fulminating Quality. 
a Scruple of this Volatile Gold, is incomparably ftronger, and acts with in- 
finitely more Violence than half a Pound of Gun-powder. If but a Grain 
or tuo of it be put upon the point of a Knife, ply heated by the Flame of a 
Candle, it makes as much Noiſe as a Muſquet, but it is a Noiſe which af 


faults the Ear with ſo much Violence, that the extreme Acuteneſs of it deaf 


| ens thoſe who are pretty near to it. The greateſt difference that we find be- 
tween this Powder and Gun- powder 7s, that the Effects of the one are dia- 


metrically oppoſite to the Operations of the other ; inaſmuch as this Thunder- 
ing Powder acts 


(for Example) you put ſome Scruples of it upon an Iron Plate of moderate 


purple Smoke, 


But that which is the moſt wonderful of all is, that 


by Deſcent, on the contrary the other by Aſcent ; for if 


thickneſs, and ſet fire to it, it will infallibly pierce downwards through and 


through the Plate; and we may believe that the Sal Armoniac is the Cauſe 
of this odd Effect. For juft as Saltpeter and Sulphur are violent Enemies 
to one another, as may be obſerved in the accending of Gun-powder, ſo is 


it with the Sal Armoniac and Oil of Tartar, whoſe Qualities are entirely 


incompatible with each other; therefore when the Sal Armoniac comes to 
be incorporated with the Oil of Tartar, they by the Conteſt of their Antipa- 
thetical Qualities, force the Gold down to the bottom, which had before been 
diſſolved in the Aqua Regis: And thus the Oil of Tartar precipitates the 
perfectly pure Spirit of Nitre, which in this Conflict unites itſelf with the 


Solar Sulphur its Adverſary z. and becauſe this Sulphur of the, Sun is infi- 


nitely more refined, pure, and combuſtible than the common Sort, it produ- 
ces an Effect proportionate to its ſuperior Virtue; and this pure Nitre and 
Sulphur of the Sun aft upon each other juſt as the common Sulphur and 


Saltpeter do, It is of this that Querceranus and Sennertus ſpeak in a cer- 


tain paſſage, (according fo Joh. Jonſtonus' Adm. Nat. Claſ. IV. Cap. xxvi.) 
when they ſay, that the Effectt produced _ the Spirit of Nitre 2 Solar 
Sulphur Proceed from the Contrariety and extreme Antipathy between 


them, 
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Gold, the Salt of Tartar unites and incorpo 
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them. For as the Oil or Salt of Tartar is poured into the Solution of the 
rates with the common Salt, or 


the Allum, and the Sal Armoniac, which conſequently forces the Gold doun- 


wards ; and if by chance any of theſe Salts remain with the Gold, it muſt 
be well waſhed with bot Water. Thus nothing remains with the Gold but 
the Spirit of Nitre whith is entirely incorporated with it; fo that when it 
comes to be heated, it adberes immediately to the Sulphur of the Gold, po- 
erfully oppoſes it, and rallying all its Force, is 185 and Loos off with a 


rightful Clap. 


6 


9 * 


2 
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C H A P. XXII. 
«Of the Preparation of Flowers of . 


TAKE a certain quantity of Benjamin, and put it into a Glaſs Alem- 
bic or ſubliming Pot, covered with a Blind Head : At the fame 
time you muſt have a ſhallow earthen Veſſel with a wide Mouth, which 
you muſt ſer upon a Tripod, or to be the ſafer upon a little diſtilling Fur- 
nace; you ſhall put your Alembic or Subliming Pot into this, and en- 
compaſs it well with Aſhes, or elſe with well-waſhed Sand, to the 
height of the Matter contained in your Subliming Veſſel. Then light 
a gentle Fire under the Earthen Pot, for fear your Alembic ſhould 
be too ſuddenly heated, the conſequence of which would be, that the 


Flowers you extract would be of a Lemon-colour or yellowiſh Caſt, in- 


Read of being (as they ought to be) as white as Snow. As ſoon as you 
perceive the Benjamin to emit any Fume, continue your Fire in the ſame 
degree of Heat for a Quarter of an Hour ; and as ſoon as you ſee that 
the Flowers are ſublimed to the inner Surface of the Head, take it off 

quickly, and put another cold one on in its place, and let that which 
you took off cool at leiſure upon 2 Sheer of white Paper; then with a 
Feather gently ſcrape off the fine Flowers which you will ſee ſticking to 
the Head, and gather them carefully together, Thus you may do with 
the ſecond and third Head, and ſo on with n others till the un 


min will ſublime no lnger. 


Another Method 10 the fame Purpoſe 


Put a certain quantity of Benjamin i into a glazed earthen Pot, and ict 
it upon hot Ales, and as ſoon as you ſee the Benjamin begin to fume, 
cover your Pot with a great Paper Head in form of a Cone, (as the Chy- 


. miſts have it, a Cornet) which ſhall be a very little wider than che Ori- 


of an Hour. Then 


fice of the Pot : Let it ſtay on for about a 


take it off, and ſcrape wig Flowers from. it; taking care $0 put on an- 


ther 
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ther freſh Head immediately, which ſhall remain on as long as the firſt, 


chen taking it off, do as before, ſtill continuing to put on one * i 
2 * as hs as the „ will able or exalr. e 


a 
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0 H A P. XXI u. 
8 How 70 prepare Cam phire. 


T KE as Gum of Ange (which is ſometimes called Sadek, 
white Varniſh, or Maſtich) very finely pulverized 2 Ib, and as 
much White-wine Vinegar as will be ſufficient to cover the Gum in 
a Phial: Bury it deep i in Horſe-dung for the ſpace of 20 Days, then take 
it up and put it in another Glaſs Veſſel with a wide Mouth, and expoſe 
. to the Sun for the ſpace of a whole Month. Thus you will have your 
Campbire concreted in the Form and near Reſemblance of a Cruſt of 
Bread. We have already hinted at the natural Properties of Camphire, 
but nevertheleſs as we make great uſe of it in our Compoſitions, I ſhall 
here treat of the Nature of it at large from the Teſtimony « of good Au- 
thors. Firſt, Scaliger Exercit. CIV. 1. ſpeaks of it thus. Sed ad rem 
arboris, lachryma gt Capura, ne e credas, ficuti ſuccinum bitumen 
credidiſti, &&c. You muſt not imagine Camphire to be a Bitumen as you did 
with regard to Amber, but a Gum and the Diſtillation of a Tree, which 
alli ng, Is tranſported ' by the Tides and Currents of the Sea to Shores where 
it is buried in the Sand, in which Situation it is found all along the Coaft 
from Memel to Gedan. This will not appear firange to ſuch as have been 
in thoſe Parts, or that have ever ſeen 'the Weſt-fide of Holland, where 
great Heaps of Sand are accumulated by the Sea. Camphire, therefore, 
can be no farther deemed a Foſfil than as it is dug up from the Sand. Thoſe” 
are firangely out of the way, who conclude it to be 4 Bitumen from the 
wretched Argument of its Combuſtible Nature; for we ſee the ſame Pro- 
perty in Rofin, Oil and Frankincenſe, and fuch like 7. ings.” Again, he 
fays a little farther, Camphoram vero cum ſapientum maxima pars, fri- 
gidiſſimam ſtatuat, Avuenrois in quinto aliam agnoſcit, &c. The Engliſh 
of which is: That the greateſt part of the Learned have always talen 
Camphire 7o be cold in the very utmoſt Degree: But Averroës ſpeaks of a 
fort which was only cold in the fi fifth Degree. For (ſays be.) the Indian Cam- 
phire, which in Arabick is called Coforalgent, heats and dries in the ſecond 
Degree; therefore there muſt have been different kinds of it, or elſe the 
Book muſt be erroneous, or the Opinion miſtaken, At length it was que-" 
tioned whether it was cold, which the Innovators denied. Por truly it is = 
very Combuſtible, will even burn in Water, and is very Odbriferous: But = 
this laſt Property is derived from its ſubtile Particles, by the power of 1 il 
which alfo it burns, It contains as much Water 'as is neceſſary for it fo xz 
* its Frigidity under that Form: but it burns pr forage its Oili- 
„ e e ee 
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neſs. Sure' Folly is either the Mother or Daughter of Ignorance; for wh 
would affim that Things which are by Nature the hotteſt, are alfs the my 
Suſeeptible of Fire, ſince Fire has not ahways the moſt power ful Effet upon 
its Likeneſs; ¶ mean its Likeneſs with regard to Heat) but on the con- 
trary upon fuch Subflances, the porous Contexture of whoſe Parts the moſt 
readily permit it to'rpfuruage itſelf. . 1 find in the C ommentaries of the 
Indian Ob/ervables, that the Tree is of the largeſt fort, ſpreading its 
Branches, and creating & Shade a great way raund it. The Wood of it 

is very hight and porous, and the 0 Aboali add, that it is white, The 
| Goodneſs of Camphire depends upon the manner of its Extraction from the 
' Matrix, or Place where it is formed, that is; whether it be gathered before 
t 15 expelled by Nature, or afterwards ; far ſome of it 1s taken our of 
Vers, where it is generated like a Cruſt ; ſometimes is burſts the Rind er 
Bark and forces a Paſſage, out, where it is cuncretod, and looks at firſt like 
Rojin, and ts afterwards blanched by the Sun, ar by Art. This fort i; 
better than the fir; but that is belt of. all, 18hich is whitened by the Sun: 
It alſo may be done with Fire; which Operation was furſt performed in 
Imitation of Nature, by Riach: a King of that Place: from whence it has 
the Name of Riachina. That which is gradually diftilled, is by much the 
pureſt and beſt, and is the moft pellueid : but that which remains incloſed in 
the Subſtance of the Tree, is more grofd, and of a dark Colour. There are 
befides theſe, two forts of a baſer kind. The one rough, coor/e, and gummy; 
the other of a deep dusky Calour. It is io be adulterated or counter fei ted, 
_ with Suet, Maſticł and Brandy. But, ſays he, Tau may thus diſcover the 
Fraud; put ſome of it intd the Heart of. a Loaf, and ſet the ___ in an 
2 of it liquifies, it will be good, and of the right fort ; but if it 
dries up, you may take it for granted, that it ts fpuriaus and adulterated: 
They ſay the right fort eafily evaporates. When you have that which is 
| good, you may keep it in Marble Boxes, with Linſted, Flea-wort Seeg, or 
Millet Seed amongſt it, Jonſtonus Admir. Nat. Claſ. iv. Cap. ix. Scri- 
bunt Mauri Camphoram lachrymam eſſe arboris, &c. The Moors urite, 
that Camphire is the Tear of a Tree, whoſe Branches fpread abroad to 
| that degree, as to be able 16 ſhelter an hundred Men under its Shade. 
They add, that the Wood of it is white and Halt, and that it contains the 
Camphire in a /ight fpongey Pith. But this is uncertain; it is more pru- 
bable that it is got from @ kind of Bitumen ofter this manner. T he Indian 
Bitumen, which ſprings forth of the natural Camphire being put over a 
Fire in ſome covered Veſſel, the finer Particles. of it are ſublimed by the 
Violence of tha Heat, and agbere like fine whitifo Flowers to the Cove r of 
tbe Veſſel ; and which being callected give it that Form in which wwe /ee it. 
There are Merchants who affirm, that the natural fart is to be ſald in India 
1t ts Jo very fend of Fire, that having once conceived it, it burns as long 
as any of its Subſtance remains. It emits a bright, oderiferous Flame, 
which being carried up and ſuſpended. in the Air, it Nh voniſdes 
Which is owing to the Subtility of 1 its Parts. 1 
0 


1 A People of India ſo called; but according to Pliny, Abali. 
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To this I ſhall add, that it will be very eaſy to pulverina Campbine 
for the Uſe of Artificial Firemarks, if it be ground and pounded gently 
with Salbe in a Mortar. The Oil of Camplire, which anſwers the 
ſame End, is made by adding a little Oi of Se Alnionds, and grind- 
221 in a braſs Mortar, with a Peſtle of che ame Metal. 
dl al of K. be turned into an Ou] of à greeniſh Colour. Or if yaur 
Camphire be good, and pure, you' may ſtop it cloſe up in a Glaſs Phial, 
and put it into an hot Oven, where let it remain till you judge it to be 
charoughly diſſolved: Your Campbire will . 8 * 
ry 2 e eee 1 
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CHAP' XXV. 


of a certain Ardficial Water, 5 1 bares. upon the Palm of 
tis the Hand withous doing ay: Hur. 
T 


AKE of the Oilt:6f Naphto or Petrol, 1 | 
beat them 


i 


Lime, Mutter Suet, and Hog's-Lard, an equal Quantity of each, then 
together till they are einn n _ 


ub eee 79 


"E H A 7. XXVI. 
1 z0 Prepare the Common "Sort of. Mack 


ET there be firſt twiſted PEE Rope, of half an Inch 3 
made of the ſecond Combings'of Flax or Hemp, free from any of 
the Stalks Then take of 'Aſhes of Oat, 4, Elm, or Maple, three 
Parts, of Quick Lime one Part, and make a Lye of it as uſual; to 
this n add one Part of — and of che Juice of Horſe 


8 3 a» or 
0 ry 
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or Ox-Dung well filtrated, and gently expreſſed through a Woollen 
Cloth, or Sieve, 2 Parts. Theſe Ingredients being well incorporated, ſhall 
be poured upon the Rope in a Braſs Cauldron, well fixed upon a Fur- 
nace ; the Fire ſhall be at firſt lighted under it by flow Degrees, till it 


z arrived to the higheſt Pitch. Thus it muſt boil continually for the 


Space of two or three Days, being conſtantly fed with freſh Supplies 
of your Lye as faſt as it is wanted, leſt either your Match or ' Cauldron 


| ſhould burn. In ſhort, your Match having undergone this Ebullition, 


you ſhall take it out of the Liquor, and wring it well, continually wip- 
ing off the Liquid which ſqueezes out of it with a Linnen Rag; and then 
hang it upon long Poles to dry in the Sun; _ each it oY be FRE 


-up in ſome convenient Flace till wanted. 


4 * . S 1 . ; 1 | . 8 8 þ 5 * 2 


How 10 prepare March or be eps, which wi ber air 
or pie. any eungrateful Scem, 


T AKE certain Meaſures of "Al Red or Waben Sand, well ths: 
and dried, a Layer of which you muſt put into an unglazed Earthen 
Pot, and upon that, A Layer of common Match; which you muſt coil 


in a Spiral Line, in ſuch a manner, that there be iy Diſtance of half 


an Inch between each Revolution of 1. Over this Stratum of Rope, 
put another deep one of Sand, and upon that another Stratum of Match 


or Rope as before, and ſo on alternately Layer upon Layer; till you have 
filled the Pot, which muſt be covered with a Lid of the ſame, and well 


luted with Clay, that no Air may have Acceſs to it. The whole being 


thus ordered, you ſhall encompals it with lighted -Coals, in which 


Poſture it muſt remain for ſome time: You ſhall then ſet it to cool, and 
being quite cold, take out the Sand and Match. You may alſo proceed 
in this manner in the Preparation of common Sponges, except that 
they muſt be firſt cut into ſmall longiſh Pieces. If you take lighted 


Pieces of the above-mentioned Match, and bury them in the Aſhes of 


Funiper Wood, they, will burn ſome time without any ill Smell, and 


the outward Air will not confume them ſo faſt as it does common Match; 
therefore you may hide it where you will, ove ha A it will be 
Giſcovered.cuher Fe, its Smoke or Smell. 5 
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8 H A P. XXVII. | 
_ The Manner of pre paring Pyrotechnic 5 get. 


AK E of the elt and oldeſt Muſhrooms, or 7 oad- FO wry 
grow at the Roots of Aſs, Oat, Fir, Birch, and other forts 
of Trees; firing them, and hang them up in a Chimney, where being 
macerated, take them and cut them in Pieces, and beat them vehe- 
mently for ſome time with a Wooden Mallet. This done; boil them 
over a {low Fire in a ſtrong Lye, with a good Quantity of $ altpeter 
in it, till all the Moiſture is evaporated. Then put them upon ſmooth 


which you muſt beat them with a Wooden Mallet as before, till they 


are perfecthy ſupple and ſoft. 2 nen you SF Low bans in 4 
proper Place till wanted. Ne 


1 


— 


CHAP. XXIX. 


He. 53 


. 


two or three Strands, but moderately twiſted, and put them in a 
new glazed Earthen Pot. Pour upon them of good V bite vine Vine- 
gar 4 Parts, of Urine 2 Parts, of Brandy 1 Part, of purified Salfpeter 
1 Part, and of pulverized or meal'd Gun-powder 1 Part. Boil all theſe 
Ingredients together over a quick Fire, till all the Moiſture is evaporated. 


in the Sun or the Shade, no matter which. That which is prepared af - 
ter this manner conſumes very faſt; but if you would have it to burn 


ſlower, you may make your Lye or Liquor weaker than we have above 
preſcribed and therefore you may boil it in Vinegar and Saltpeter only, 


as we ſaid before. 


at all, but is only boiled juſt as it is, in the above-menrion'd Compoſition, 
or elſe ſteeped in good Brandy for ſome Hours, and then powdered over 
with Flower or Meal of Gun-powder as before, and dried. There are thoſe 

f * K k = who 


— — * —' 
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Boards, and ſet them to dry in an Oven of moderate Heat, after 


h, to Prepare Herren forts of Quick Mach for Arca 


Then ſtrow Flower or Meal of the beſt Gun poder you have upon 2 
ſmooth large Plank, and rowl your Match in it; after which let it dry 


then powder it over with Flower or Meal of Gun-powder, and let it dry 


There is another kind of Pyroteobnis Quick Match, which is not twiſted | 


125 


yo O mal mak Match of the Tow of - Flax, Hims, or «Gris: of 
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who add a little Gum Arabick or Tragacant to the Brandy, particularly 
when they would have it ftick faft to any thing. 

Francis Foachim Prechtel, in the ſecond Part of his Pyrotechnics 
Chap. II. gives an Account, of a kind of Qxick Match which is very flow 
in taking Fire, and in burning. He thus orders the Preparation of it. 
Take of Maſtieb 2 Parts, of Colapbenia or Fine Ram 1 Part, of Var 
1 Part, of Saltpeter 2 Parts, of Charcoal Part. Burn them to that 
degree, that they may be eaſily pulverized, and grind each of them ſe- 
parately into a very fine Meg! or Flower. Then mixing them well to- 
gether, fuſe or diſſolve them upon the Fire. This done, take your 
Match made either of Flax or Hemp, of a pretty tolerable thickneſs, 
and dip it into this Compoſition, and repeat your dipping till it has ac- 
uired the Size of an ordinary Candle. When you would uſe any of 
* light it thorpughty ar firſt, chen blow out the Flame, that there 
may remain nothing but the burning Coal. e 


N - 


o 


2 te ct 


* 


How to prepare Lutum Sapientiæ or Lute. 


5 AKE what Quantity of Loam you want, and dry it, beat it, and 
ſearce it well, and with it mix ſome Shreds of Raw Silk, or the 
Sheerings of Woollen-Cloth: Upon theſe you muſt put either Horſe or 
Aſs-Dung, or Fileings of Iron; knead them well together with a ſufti- 
cient Quantity of Whites of Eggs; and with this Paſte or Lute you 
ſhall ſtop up the Glaſs or Earthen Veſſels you intend to put upon the 
Fire. You muſt uſe it whilſt it is freſh and moiſt ; for after it is dry it 
will be of no Uſe to you. 9 . a 
Or elſe take of White Chalk or Plaſter 4 Parts, of common Aſhes 4, 
of Horſe or Aſs-Dung dried 1 Part, together with a little of the File- 
ings of Iron, and Shteds of Raw Silk. Beat them firſt with a Stick, 
then with a Shovel, or Wooden Pounder : After which, being well 
| kneaded, they ſhall be put upon ſome firm Plank, or fixed Stone, and 
beaten over again, till they are ſufficiently mixed and incorporated. © 


CHAP. 
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0 H A P. XXXI. 
Gems Excollout and Approved Medicines wad Achte a- 
Leal, G. by Gun- powder, Sulphur, Hoz Iron, Melted 


Fr om my own INE | 4111 


x. 
B OIL ſome freſh Hig ard or Fat in cothebidis u Wat, over a gen- 
tle Fire, and then expoſe it to the Air for 3 or 4 Nights. Put it 
afterwards into an Earthen Por, and melt it over a flow Fire, and 
ſtrain it through a fine Linnen Cloth, over cold Water; then waſh it 
in clear Water till it 1s perfectly white, and put it into a Gally- Pot againſt 
you want it. This is for anointing the Part that is burnt as N as 
poſſible. The Effect of it is ſudden and admirable. 
2; 

Take of Plantain W ater, and Oil of Italian N 11 a quantum / er 
of each. * | 


Take of Water of Mallnes, of Roſes, of Allum Plume, a quantum 
fu Meit, and mix them well together, with the Whye of an A 


4. 
Make a Lixivium or Lye of pure Quick Lime and common Water; ; 


and add to it a little of the Oils of Henpſeed, Olives and Linfeed, toge- 
ther with ſome Whites of Eggs; mix them well together, and anoint the 
Part which is burnt with this Compoſition, All theſe e cure 
Burns without Pain, or * any Scar behind; as 51 my MF ave often 
experienced. 


| Receipts taken from ſeveral others, TUES 


Take Oil of Olives 1 Part, of Oil of Sweet Anand f Part, TY of 
5 Onions 2 Parts, of Liquid Varniy 1 Pam; rub the * affected with 
this Compoſition. 

If the Part happens to be bliſtered, or ulcerated, "me following Oi. 
ment is very excellent in ſuch a Caſe. 

Poil a good quantity of the inner Bark of Elder, in Oi of Ole aud 
{rain it through a Linnen Cloth; then add to it 2 Parts of Ceruſe, of 
burnt Lead, of Golden Litharge 1 Part each; put chem all together in 4 
Leaden Mortar, and mix and pound them till they are 'reguced to @ Li- 
aiment. W che Blifers che firſt or . 
1 CO 


Of the Great Art of ARTILLERY. Book II. 
cond Day; but afterwards you may do it; for theſe Accidents are ſome- 
times cured by Perſpiration only; according to Leonardus Bottalus de 
Vulneribus $ Fo Cap. xx1. 

s 

Melt Lard into P of 2 ater of Morell, or Garden N. gt bade, and 
33 of Oil of Saturn. Mix them well. rogether. This is a ſovereign 
Remedy. A 

Or take Mucilage of Hebans Roots, and Flowers of Red Poppies, of 
each Z j, of Salipeter 3 j. Mix them together with Oil of Camphire, 
and make a Liniment of them according to Art. 

Or take of the Juice of Onions roaſted under hot Aſhes 3 ij, of Oil of 
Walnuts 3j. Mix them well together. 

Or (if you will) take of the Leaves of Black Toy 2 Handfuls, well 
pounded with Plantain Water; Oil of Olives 1 1b. Boil them all with 
Z 1) of good White Wine, till all the Wine is evaporated: When the 
Coction is over, put as much Wax amongſt it, as is neceſſary, to give it 
the Form and Conſiſtence of a Liniment. 

Again; take old Lard, melted by a Flame, and received in 31 F of the 
Juice of Beet Root and Rue, of the Cream of Mill 3 j, of the Mucilage 
of Quince Seed, and Gum Tragacant, or Dragant, of each Zfs. Mix them 
well, and make a Liniment of them. Foſephus Qyercetanus, in Libro 
Sclopetario, tells us this 1 is a good Remedy. 


——_— at. bs „** 


CHAP XXII 


Of « a certain new Tuvention for meaſuring Gun-powder, Salt- 
peter, Sulphur and Charcoal; vogether with a Searce, 


and ſeveral other Thin os requiſi ſte in zhe Tropa ares of 
thoſe In redients. 


285 will ſee the Form of this new-invented Inſtrument in Fi- 

gure 18, the Conſtruftion of which is very ſimple, and you 

may eaſily order it after this manner. Make a Cylinder with a 

Copper Plate, and folder it well. Though its Breadth A B, and its 
Height AC, or BD, are arbitrary, it will nevertheleſs be better 
if you have a certain derne Dimenſion. In our Example, let us 
ſuppoſe a Cylinder that holds 4 Ib of ordinary Gun-powder, upon which 
Account the Side I H of the ſquare Inſtrument or Scale (which is juſt as 
long as the Cylinder is high) is divided into 4 equal Parts, each Divi- 
Hon anſwering to 1 th; we then ſubdivide each of them into 2 equal 
Parts denoting the half Pounds, and each half Pound into 2 other equal 
Parts, to expreſs the — and each Quarter into 8 equal Parts to 
mark 
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mark the half Ounces. The other Side of it (vix. 1 1 K, is adjuſted for 
the weighing of Coal, and divided and marked with proper Lines and 
Characters. Obſerve here, that you cannot well divide this Side, till you 
know the Weight of the Charcoal that fills the Cylinder. For Example; 
if this Cylinder, that holds 4 1b of Gun-powder, holds only 2 lb of Char- 
coal, you muſt biſect the Side I K into two principal Parts, which may be 
ſubdivided in the manner we have already ſpecified. What I have here 
ſaid of Charcoal, muſt be underſtood with regard to Sulphur and Salt- 
peter, each of whoſe particular Diviſions may be marked upon the two 
other Sides of the ſquare Inſtrument abovementioned. This Inſtru- 
ment being adjuſted, may be uſed after this manner. For Example; 
if you would meaſure 2 ID of Powder, lift up your ſquare Inſtrument or 
Scale by the Ring at the end of it, till N? 2 exactly touches the Bottom 
of the Cylinder, then make it faſt with the Sctew L, for fear it ſhould 
be preſſed downwards by the Weight of the Powder. Thus you may 
proceed in the Menſuration of any of the other Ingredients, 

Fig. 19. is a Searce. 
its Breadth 4 4 Feet. In the Hpdy of this, at B, the Drawer C is contrived 
to go in and out, which is 
broad; into this Drawer, through a fine Hair Searce or Sieve E, falls 


the Meal, which goes down the ſhelving Boards in the Box A, and 
which you may take out with a little Wooden Ladle, made for that 


Purpoſe, in the Form as you ſee Fig. E. D is a Croſs that holds the 
Sieve with four little Iron or Wooden Pegs or Pins, thereby making it 
ſerve with the more Convenience for ſifting. * G is a Gooſe-Wing, or 


the Wing of any other Bird, for; ſweeping the Powder together. H is 
a dry, ſmooth, wooden, mealing Table, which is on each Side incloſed 


with a Board, upon which your Ingredients for Gun-powder are to be 
ground and pulverized, or mealed. I, K, L, are Grinders, for grind- 


ing your Ingredients upon the aboye Table. M is another Table with 


a ſquare Hole in the Middle of it at N, which is ſhut up cloſe whilſt 
the Materials are grinding and pulverizing, but opened when you 
would withdraw your Ingredients. 


Its Height is 3 Feet, its Length 3 ; Feet, and 


Foot high, 3 1 Feet long, and 2 + Feet 
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PART te FIRST. 


BOOK Il. 
Of Rocksrs. 


©1804 OC KETS have alway s held the firſt Rank of the 
0, 3k ſeveral forts of Fi 3 that have been for ſo ma- 
ny Years paſt in Vogue. The Latins called them 
Rochete, and the Greeks, Pyroboli; which laſt De- 
LL nomination does not ſtrictly agree with what we un- 
Pop derſtand by a Rocket ; inaſmuch as mveaCeay proper- 
ly ſignifies Tela Ignita, or Fiery Darts, The Ita- 
tens al them Rocherte and Raggi; the Germans, Steigende Kaſten, Ro- 
getten and Drachetten; the French, Fuzees ; and the Poles, Race. So 
much for their Names; but as to their Invention, it is certainly as an- 
cient, as the Conſtruction of them is now common and familiarly 
known to Pyroboliſis and F ire-Engineers ; which, tho' it may at firſt 
Sight appear very eaſy and ſimple, yet it requires the utmoſt Labour 
and Skill to bring them to Perfection, and is the firſt Task enjoined to 
the Diſciples of “ Prometheus, who would learn the artful Management 
of Fire. And truly I think it very reafonable that this ſhould be their 
firſt Work, inaſmuch as all the forts of Fireworks exhibited for the pub- 
lic Diverſion, ſuch as Fire-wheels, Cymetars, &c. make but an imper- 


— 


* He is fabled by the Ancients to have made Man of Clay or Earth; and to have ſtolen Fire 
from Heaven wherewith he animated the Man he had made. | © 
Ec 


4 
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fect A without them. I therefore thought myſelf obliged in 

this Third Bool, to inſtruct you in the due and proper Methods of 2 
paring them; to ſhew you their eee ee e ere 

:... ng. ny dd 
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0 8 mall and Middling Rocker hdd, 


SORT I. 


ROCKET.MOULDs are commonly made of Braſs or Latta: or | | 
they may be turned of ſome hard Wood, ſuch as Cypreſs, Palm- = 
tree, c Box, Walnut, Juniper, Wild Phumb, Fr. But if you = 
would have them formed of more valuable Materials, you may make 
choice of Ivory, or ſome fine Indian Wood. Workmen do not always 
obſerve the fame Proportions in the Dimenſions of them, no more than 
the ſame exterior Ornaments in adorning them; and in this they 
verific that Proverb, which fays, As many Men, ſo many Minds. I ſhall. 
now give you the Proportions of ſmall and madig Rocket-Moulds ; 
(obſerve here that we call thoſe Rocket-Moulds, ſmall, whoſe interior 
Diameter or Orifice cannot receive a Leaden Ball or Bullet that exceeds 
1 tb: the middling Sort, are ſuch whoſe Diameters ean admit Bullets 
from 1 th to 2 1b, or 3 Ib at the fartheſt : and thoſe are called great 
Moulds, whoſe Diameters can admit of Balls from 2 lb to 100 Ib.) as to 
the Moulds of the larger Sort, I ſhall fpeak of them in the following 
Chapter. The firſt Mowld then is after this Faſhion. In Fig. 20, I ſup- Fi. 20. 
poſe that the interior Diameter of the Mould (viz.) A, B, is equal to the 
Diameter of a Leaden Bullet of 1 ib; and that the Height of the Mould 
from Y to E, is 7 of the aforeſaid Diameter; and that from E to G is 
the Height of the Breech or Bottom, which ſtops up the Mould whilit 
the Rocket is driving; which is 1 5 Diameter, You malt here take No- 
tice, that it is the common Practice of Pyroboliſis to meaſure the hollow 
Cylinders or Orifices of Rocket-Moulds by the Diameters of Leaden Balls. 
To return then to our Subject: upon the Bottom you have a ſolid Cy- 
linder whoſe Diameter is C, D, or 38 of its Height, which is 1 Diameter 
of the Orifice: This Cylinder is crowned with the' Hemiſphere or Halt- 
Bullet L O P M of ; of the ſame Diameter. As to the Ornaments 
in general, they muſt be left to every one's particular Faney; but we moſt 
commonly affect an Imitation of the Columns of Arehitecture. In our 


Figure che Height of the Capital is one Diameter. Now to form the 
ſeveral Members of it; this ſame Diameter being. ſet off ſrom V towards 
G, 3 — T Ws. rd = 

. whic 
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Fig. 21. 
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which ſhall be ſubdivided into other ſmaller Parts. Moreover from F 
to K you ſhall ſet off one Diameter for the Members of the Baſe. 1 
ſhall be more particular upon this Head when I come to the Explanati- 
on of the following Figure, which is more artfully 'wrought, and more 
adorned than this : But in the mean time you may take all the Propor- 
tions of this with a pair of Compaſſes. The Thickneſs of the Mould 
from A to W, and from B to X, as likewiſe from S to Z, and from Aa 
to R, and then down to T and U, is 1 + a Diameter of the Orifice of the 
Mould ; but from F to C it is a whole Diameter, and in ſhort from G to 
H it is 3 of the fame Diameter, I is an Iron Pin that runs through the 
Subſtance of the Mould, and through the Cylinder upon the Bottom, to 
keep them together whilſt the Rocket is driving. 


SORT II. 


In Fig. 21. the Height of the whole Mould 0. E, is 9 of the Diame- 
ter A, B, two of which are taken up by the Bottom. A, B, C, D, is 


the Hollow of the whole Mould. A, N, or G, L, is the Height of the 


Capital of it, and is 1 4 of the Diameter A, B. Now this Diameter being 
divided into 8o equal Parts, it will expedite our taking the Proportions 
of all the particular Members of the Capital. Firſt then, in going 


downwards, the Sloping Corniſh ſhall be 7 Parts high; the Liſt of it 3; 


the Echinus reverſed 7; the Liſt of that 3; the Cymatium or Doric 
Gule-revers'd 7; the Liſt of it 3; the upper Band 10; the Face 10; and 
the nether Band 10 alſo; the Reglet 2; the Apophyge 10; the upper 
Ring 2; the Aſtragal 4; and the nether Ring or Neck of the Column 2: 
the Projectures of one and the other Liſt or Fillet is 5 Parts; as is 
alſo the Retreat of the Face. The half Diameter of the Doric Gula 


| ſhall be taken upon the Perpendicular of the Face, and upon the 
Regrlet that is under it; but the Semi Diameter of the reverſed Echinus, 


ſhall be taken upon the Perpendicular, that deſcends from K upon A, G; 
as for A, K, it ſhall be 30 Parts of the Diameter. The Semi-Diameter 
of the nether Echinus anſwers to its own Height. The right Line U, F, 


_ terminates the Projecture of the Liſts or Rings on one Side, and the 


Line I, E, on the other; but that would be encreaſed if from B and U, 


and A and I you allow 60 Parts of the Diameter. Know alſo that theſe 
right Lines determine the lower Part, or Baſe and Pedeſtal 1 the Mould. 
The upper Thickneſs of the Mould as far as the Aſtragal is f a Diameter 
of the Orifice or 40 Parts, but the Lower Thickneſs of O, P, upon the 
Baſe is 50 of the fame. All the Thickneſs of the Middle or Shaft of the 
Mould is terminated by the right Line M, O, but the Thickneſs of the 
Baſe by that other Line E, W, upon E, I; the whole Baſe is 1 2 Dia- 


meter in Height, Let us now ſpeak of the ſeveral Members coing up- 


wards: Firſt then, the Plynth | is 110 Parts high; the little Echinus re- 


verſed 8; the Liſt under it 2; the Doric mum 6; the Reglet * ; 
— the 
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the Tore 6; the Liſtel 2 ; the Projecture of the Liſts, and the Semi-Dia- 
meters of the Echinus reverſed, and Doric Cymatium, anſwer to their 
N Heights. The Members of the Pedeſtal are the little Tore which 
is 3 Parts, and the Reglet but two Parts only. The Diameter of this (via.) 
E, F, is 3 of the Diameter aforeſaid. The Cylinder C, Q, R. D, upon the 
Pedeſtal is one Diameter in Height, and its Thickneſs Q , R. is 78 Parts 
of the ſame Diameter : The Diameter of the Hemiſphere upon the 
Cylinder | is 4 of the Diameter of the Mould, and conſequently 60 Parts 
of it. This is what I have to ſay of the leſſer Rocket-Moulds, as well of 
the leaſt as. the middling Sorts. If therefore you would ſucceed in your 
Attempts in this kind of Work, you muſt take care nicely to obſerve the 
Proportions we have laid down ; but indeed the outward Embelliſh- 
ments may (as we have already ſaid) be alter'd, and varied according to 
the Fancy of the Perſon who makes them. Beſides theſe two Figures, t 


33: 


preſent you a third (via. ) Fig. 22. by means of which we may determine Fig. 3. 


the proper Dimenſions and Ornaments of great Rocket-Moulds; and 


from thence find the due Proportions of thoſe of leſſer Sizes. That 


which I have given in this Figure is but of one 125 or half Ounce; 
and from thence we may find out Moulds for the! 1 i» „ Part of a Loth 
after this manner. The Baſe of the Figure AB, is divided according to 
2 Cubical Ratio, and upon the Points of Diviſion you have Perpendicu- 
lars erected, which are terminated by the Secant C, D, which muſt be 
produced from C to D; provided that B C, wht is the Height of a 
Mould of one Loth, be 9 1.3 of its Orifice ot hollow Cylinder ; 
and then all the Ferpraicuſare may be drawn of the ſame Proportiori as 
to Height. 
Obſervel here that the n or Radi of che Quadrants, and 
the Lines produced to the Extremities of them, in the Figure of the 
Mould of one Loth, denote the Thickneſs of the Mould in the Places 
where their Centers are ſituated. To conclude; what we have here 
ſaid concerning the Proportions of ſmall Rocter-Mouldt found out by 


means of al 


a; 


c n dats ee 
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0 H 4 P. II. 
of great Rocket-Moulds, 
Wr E ins in 1 88 Chapter limited the 
and middling Rocket-Moulds having 
of their hollow Cylinders without reckoni 


not be wondered that I have taken this Liberty; 


z my continual 


rience, and the moſt valuable part of my Life which has been devoted 


* | to 


. Kay 4. be inverted; and you may reciprocally have the 
of larg 


Proportions of ſmall 
allowed them 7 Diameters 
ning the Bottom: And it muſt 


1 * _ 


13 


ter of its hollow C\litdet the Breadth of two of the ſame. Here the 


meters: Upon the whole, Jam perſuaded that this good 4 1 never made 


I his is not the leaſt Defect when he ſays, that tlie Dmettl⸗ of a Mon 
of one Ib ought to be 2 Fingers; for it being certain that 2 Fingers ex- 


remberg; it will followy that the Diameter of 3 Mould of 100 Ib will ac- 


Diameter to be that, of an Iron Bullet, it ought to weigh 2326 Ib 


weigh 3350 tb 13 Ounces. By this, any one may readily perceive: the 


Toned upon this Head; and confequentiy take care not to en W what 
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77 this Kind of study; Having fofficiently confirmed my Practice, and 
convinced me that they neither can nor ought to be made otherwiſe, if 
you would have them to anſwer as they ſhould: And the Authority of the 
moſt modern Fyrobol Is will ſupport me in what J have laid down; for 
to ſpeak my Mind, it is in vain for you to ſeek after theſe nice Propor- 
tions in the Writings of the Ancients ; for if you compare them all to- 

gether (I aſſure you, I have now before me at leaſt a couple of Dozen of 
Ainbönz who have written on Pyrotechnics,) you will find them not only 
widely different from one another, but likewiſe entirely contrary to my 
Obſervations, and (if I may fo ſay) Diametrically oppofite to my Pra- 
ctice. But be this as it will, I ſhall give you ſome of their Rules and 
Directions to confirm my Aſtertibn. Firſt then; Brechtelius in the ſe- 
cond Part of his Pyratethnics Chap. IX. faith, That the Mould of a 
Recket of one It, ought to be the Height of 2 Fingers, and the Diame- 


Diameter and Height are in a Subquadruple Proportion to one another; 
but he increaſes his Moulds by adding ſucceſſively ; of a Finger both to 
their Breadth and Height.. From this Progreſſion this confuſed! Diſpro- 
portion will ariſe, That a Rocket-Mould of 17 Ib will have its Diameter 
in a F ſubduple Proportion to its Height; and the Diameter of one of 
100 Ib will be within a little more than; of its Height: : Thus the Dia- 
meter and Height will be to one another as 106 is to 13 1; but as this 
Number i is a Surd, it cannot be reduced to the loweſt Term. However 
the Herght will be to the Diameter i in a ſuperpartient Proportion or as 
1, i Parts. You muſt here again obſerve that the Diamerers of his 
Moulds are not increaſed in a Cubical Ratio as they ought to be, but by 
an uniform Progreſſion (namely ) by the Addition of 5 1 of a Finger; and 
that the Heights of his Moulds are melt ſadly proportioned to their Dia- 


any Rockets in his Days, chat exceeded one or two Ib; for? it would have 
been impoſſible for him to make ſuch ill-contriyed Thing ngs depart, or ob- 
lige them to mount up, they being almoſt 5 as broad as 0 were 1 


actly conſtitute the Diameter of an Iron Bullet weighing one Ib of NS- 


cording to his reckoning be 26 Fingers and z. Now if we ſuppoſe this 


3 Ounces : But if we ſuppoſe it to be the Diameter of a Leaden one (in 
purſuance tq the preſent Practice, as I before hinted) ſuch a Bullet ſhould 


wretched Miſtakes Brechtelius has fallen into, and how abſufdly he — 
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Book III. Of the Great Art of ARI RT. 13 
reaches. Tohannes Schmidlapius is the ſecond of thoſe ancient Pyrobe- 
J;fts 1 (hall mention, who lived ſome time before Breobtelius. He would 
have the Moulds of all Rockers be the Height of 6 Diameters of their 
Orificesz as for the Diameters themſelves he inerkaſes them after this 
manner. He divides the Diameter of the firſt Mould into five: Parts 
(which he ſuppoſes in his Figure to be equal to that of a Lot or half 
Ounce of Lead) and adds two of thoſe Parts to the firſt Diameter to con- 
ſtitute that of the ſecond Mowd. This is the Order he obſerves in the 
Conſtruction of Moulds ad Infinitum. But to ſpeak my Mind as to this 
Matter; he allows too great a Height to his larger Maut, and has aſ- 
ſigned no certain fixed Meaſure for the Diameters agreeing with the 
Diameters of Leaden or Ixon Bullets. However I have often tried, and 
found that Diameters increaſed after the manner he preſcribes, obſerve 
the following Progreſſion with regard to Leaden Bullets; (namely) the 
ſecond Diameter containing /; of the firſt, is exactly the Diameter of a 
Leaden Bullet of 3 Lochs: The Third containing of the ſecond Diameter 
anſwers to that of a Leaden Bullet of 7 Loths ; the Fourth of { of the 
third Diameter is. equal to the Diameter of a Leaden Ball of 29. Loths: - 
The Fifth containing. of the fourth Diameter is equal to chat of a 
Leaden Bullet of one Ib 22 Laths: The Sixth 5 of the fifth Diameter is 
equal to the Diameter of a Leaden Ball of 4 26 Loths e The Seventh 
J of the Sixth, to the Diameter of a Leaden Bullet of 13 pb; The 
Eighth 3 of the Seventh, is the Diameter of a Leaden Ball of 35 W: 
And to conclude ; the Ninth ; of the Eighth is equal tothe Diameter 

of a Leaden Bullet of 98 1b. From what I have here been faying, it 
followys, that this Author has not aſcertained any fix d or limited Propor- 
tion to increaſe the Diameters. But this ãs pretty excuſable, and we do 
not condemn him entirely inaſmuch as he has taken upon him to ſhev- 
us, how to make Rockets of ſuch Sizes, chat a ſmall ne may exactly fill 
up the Hollow of a larger. This may be eaſily conceived; for if (for 
Example) you take the Diameters of | 9\,Reckets," beginning from one 
Loth, to ſuch a Number of Pounds as we have ſpecified above; the 
Eight Firſt being put into one another, they will all very conveniegtly 
go into the ninth and laſt Rocket, the Diameter of whoſe Orifige 
is equal to that of a Leaden Ball of 98 : But you muſt take care that 
che Paper of your {mall Caſes, and the Wood of the great ones do not 
exceed 3; of their reſpective Diameters. Theſe two Hyroboliſs I have 
now been ſpeaking of, are the moſt angient I can recollect; the firſt ha- 
ving printed his Pyroboly about 59 Years ago; and the other publiſhed 
his about 90 Years Tince. Amongſt thoſe of the lateſt Date, we find 
Diegus Ufanus. This Author, in Chap. XVI. of the thin Treatiſe of 
his Artillery, determines the Heights of little and big Rockets to be 6 or 
7:2 of their Diameters: Therefore in chis, he comes pretty near to the 
Proportigns of our ſmall Rockets; but differs widely from our Rules 
with regard to Great ones. But the moſt modern and moſt excellent Py- 
F ene, 8 roboliſt 


Labs 
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"* 


a 


Fig 23. 


James Valbauſe, Furtenbach, Frontsbergue, and ſeveral other worthy 


off by the Compaſſes, and repeated 7 times from A or B, towards C or 
D, to conſtitute the Height of the Mould A C, or BD. For as the Dia- 


Height of Rockef-Moulds of one Ib, fo 86 being 7 times repeated gives 


ber of Pounds in the following Table to a fourth Number. Or you may 


equal Parts, and with a pair of Compaſſes you take + 57 of thoſe Parts; 


100 bb, and which will be 4 of its own Diameter minus 3d or 399 
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robolift of all thoſe I ever read (without diſparaging Adrian Roman, 


Perſons, who have treated learnedly on this Subject) is one called Han- 
zelletus Gallus, who by his Name ſhould be a Frenchman : This Author 
makes the Moulds of all his Rockets from one Loth to 6 ib to be 6 Dia- 
meters, and it is in this that he diſagrees the moſt from us: But as 
for great Rockets (in which conſiſts the whole Secret of the Art) he 
ſays, it is ſufficient if they be 4, 4 2, or 5 Diameters in Height; 
here he approaches very near to our Proportions. As for our Ob- 
ſervations on the Conſtruction of great Rockets, we here preſent you 
with a Mould (Fig. 23.) calculated for the making thoſe of 20 Ib, I ha- 
ving ſuppoſed the Diameter of the hollow Cylinder A, B, to anſwer to 
the Diameter of a Leaden Bullet of that Weight. The Height A, C, or 
B, D, is 6 7% Diameters: And is taken from the following Table, 
where 86 correſponds exactly with 20 1b; that is, that the Diameter 
A, B, being firſt divided into 100 equal Parts, 86 of them were taken 


meter compoſed of 100 equal Parts being 7 times repeated gives the 


the Height of a Mould that is 6 {zz of its Diameters. Thus you may find 
the Heights of all Moulds whoſe Diameters anſwer to the Diameter of 
Leaden Balls as far as 100 Ib. But if you would have them by the Rule 
of Three, ſay, as 100 is to 7, ſo is the Number over-againſt your Num- 


divide the Diameters of the hollow Cylinders of the Moulds into 100 
equal Parts, and take as many Parts from that Number, as anſwer to 
the Number in the Table oppoſite to the Number of Pounds anſwering 
neareſt to the Diameter of your Mould; a ſevenfold Repetition of which 
will give the due Height of the Mould you would make. The ſame it is 
with the Diameter of a Mould of 100 Ib, which if it be divided into 100 


a ſevenfold Repetition of them will give the Height of a Rocket-Mould of 


of ſuch Parts as its Diameter is divided into. 
From hence it is evident that I have not fallen into an Extreme of too 
much nor too little with regard to theſe Proportions ; for I have neither 
increaſed the Heights of Moulds by an uniform Progreſſion after the 
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the Diameter. 
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with reſpect to the ſeveral Diameters ; nor always kept to 6 and 6 Dia- 


meters, like Di egus Ufanus and Schmidlapius. Upon the whole, I have 


not augmented the Diameters according to the Methods of Schm idlapius 


and Brechtelius, by dividing them into 5 Parts, and adding 2 of the 


like Parts to them to conſtitu! te the Diameter of the EE Mould, 


nor by adding ; of a Finger, as they have done; but I have decreaſed the 
Heights of Moulds proportionably to the Increaſe of their Diameters in 


a Cubical Ratio; ſo that I believe no one can tax me with having com- 
mitted a Miſtake upon this Head. | 

Now that you may have no manner of doubt upon you with relation 
to what I have juſt been ſaying, I here-under preſent you with a little 
Table ; which has not been calculated ſo much by Theory and Specu- 


lation, as confirmed and aſcertained by my long Practice; which, toge- 


xpences I 
have been at in 111 Proſecution of this Study and Art, gave Life to my 


ther with the many Loſſes I have ſuſtained, and the daily E 


Invention. 


” # * 


* 


| JE” TABLE of Fog i great ; Rocker Moulds N we 


Pound Weights of Leaden Bullets Hundredth Parts of Diameters in 
whoſe Diameters anſwer to the a erg Proportion to the 


Diameters of Rocket-Moulds. — — b 
5 Es F 5 „ x 
3 I 98 
3 25 
N 9 
10 + . 
12 3 a 
LIC. by 4 88 
. r 386. 
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manner of Brechtelius, nor laid down one univerſal Dimenſion of Height 
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Fig, 27s 


Fig. 24. 
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"Thijs i is not enough: Let us return again to our Figure, and we ſhalt 
find {till ſomething farther relating to this Proportion of Moulds. E X 
then, is the Height of the Baſe of one Diameter of the Orifice or hol. 
low Cy linder : * C, is the Thickneſs of the Mould throughout, which 
18 N the ſame Duamdter; E, F, is the Solidity of the Baſe or Bottom 
equal to 15 of the aforeſaid Diameter; B, P, or A, P, is the Capital of 
the Mould whoſe Members are revetſed or go towards: The Liſt is 33 
of the Diameter in Height ; the Echinus reverted 4; the Reglet is 4; 
and in ſhort, the ſloping or inclining Coriice is 55. Q ſhew the Thick. 
neſs of the Subſtance of the Mould; PP denote the Hollowings wrought 
in it, which muſt be woulded, or ſecurely girt round with glued Cord, 
to prevent the Mould from ſplitting whilſt you drive the Rocke?: Theſe 
Hollowings are 5 Diameter dee} Beſides this, there is a Wooden Cy- 
linder joining to the Bottom, which is the Height of one Diameter; but 
this Dimenſion for it will not ys obtain; for in great Rocket- Moulds 
from 40 to 70 I, it muſt be but ? of a Diameter, and in the reſt till 
you come to 100 Ib, it muſt be but! Diameter. This Cylinder muſt 
be crowned with an Hemiſphere, or half Bullet, whoſe Circumference 


is deſcribed from the Center N, and whoſe Diameter is equal to 


of a Diameter of the Orifice or hollow Cylinder aforeſaid. R. is a 
ſmall Cavity where a Ring of ſome Metal is commonly faſtened. W, is 
an Iron Pin that keeps the upper and under Part of the Mould togecher. 
As to any thing elle, that may be farther remarkable in this Fi igure, we 
ſhall ſpeak of it in the next Chapter. 

In Fig. 24. you have a Mould for the Conſtruction of Paper Perards 
(in Engliſh, Crackers) which I ſhall ſhew you how to adjuſt, and make 
viſe of in the ſubſequent Chapters. I would only have you obſerve here 
that the Height of theſe Moulds, which is A, B, C, D, ought to be 4 


Diameters of their hollow Cylinders, and char the Height of the Bot- 


tom I, K, and of the ſolid Cylinder G, E, or H F, is one Diameter; in 
ſhort, the upper Zur face of this Cylinder, E F, muſt be a perfect Plane, 
except where 1 it is heightened by the Hemiſphere. gs 


** * 
* 7 4 £ 
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CHAP. II. 


af ſevral 22 ment f or M. alive, Chveling and Driving all 
GSGorts of Rockets. 


yo OUR Rock&t-Moulds being that adjuſted, ttt to 1 Propor- 
tions laid down in the foregoing Chapters, it Will be neceſſary that 

5 be provided with ſeveral other T5 for carrying on your Work. 
n the firſt Place then; for {mall and middling Rockets. you muſt have a 
0 VFA Wooden 
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Wooden Cylindrical Driver or Rowler (for very ſmall ones we uſe a 
little Iron Rod) whoſe Length ſhall be equal to the Height af the Maul, 
and its Thickneſs ? of the hollow Cylinder. Sem the Repreſentation of 
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it in Fig. 25, where the Line A B is the Leogth of y Diameters of the Fig. 25. 
hollow Cylinder of the Mould of the ſecond Model in Fig. 2 1. che lower Fig. 21. 


end of it terminates in an Hemiſphere; whoſe Sem Diameter is x of the 


ſhould be a little longer than the Height of the Mould) and the Thick» 


neſs of it C D, is 5 of the ſame Diameter. R ie che Handle of it, 


which ought to be a Hand's breadth in Length. Upon this Rm 


Former you ſhall paſte or glue together, as nicely as you can, ſame} goa I 


the 


ſtrong Paper, till by the ſeveral Turns of it your Caſe has acquired 


Thickneſs of # of the Diameter aforefaid ; notwithſtanding that in the 


firſt Mould, Fig. 20, I have ſuppoſed this ſame Thickneſs to be 4. of * 
Diameter; for then it 1s neceſſary that this Rawler. or Pormes INQU! 
t of the Diameter. But for great Rockets that are made LY 


as you ſee in I K Fig. 23, the Thickneſs K B, or A'Lis + of 4 3 7s | 


ter, or a very little lefs; for there is always a ſmall Space, as 9 left be · 


Diameter of the hollow Cylinder (for it is proper this Rewler os Former. - 


tween the Concavity of the Mould, and the Convexity of the Racket, 
that there may be om for a pretty. ſubſtantial Woulding of ſtrong 


Thread' of Gab with which the Outſide of the Rocket is commonly 


reinforced. The Neck or lower Part, G O, of the Racket in the fame | 


Figure is + of a Diameter. Now if your Rockets are made of Wood, you 
cannot uſe the Driver or Rowley I e been deſeribing above, Which is 

deſigned only for Paper or Canvaſs Rockers ;' but for Wood it muſt be; ; 
of a Diameter, and its Length ſhall be equal to the Height of the Mold, 


minus the Height of the Cylinder upon the Bottom Upon ſuch a Rau- | 
ler or Former J have made Paper and Canvaſs Caſes for Rockets of 20 or 


o ib and upwards, and after having woulded and ſecured them round 
wich glued Packthread, I have put them into the Nave of a Cannon 
Wheel, and having encompaſſed them firmly wich dry Sand, and fa- 


ſtened them with Coins, and fixed: a Bottom under them, J have. in that 


poſture driven them very conveniently. 


Secondly, you muſt have a Rammer or Driver differen: 1 this, for | 


charging your Rockets, which may be conſtructed two ſeveral ways; for 
if you intend to bore your Rockets after they are driven, (as we ſhall 


hereafter obſerve) you ſhall give it the Form you fee repreſented in Fig. Fig, 26 


26. Its Length A B, ſhall be equal to the Height of the Mould, and its 

Thickneſs B C ſhall be minus c equal to the Axis C, D, in the kirk 
Figure, and ſhall be perfectly ſmooth and round, chat it may 
convenientiy drive or ram the Compoſition, and conſplidate it in * 
Caſe or Coffin. But if you would drive your Rag let upon 


the more Fig 25. 


Iron Needles or Piercer, Fb O PQ, and LM H, in Fig. 20. * g. 20. 
23, your Driver or Rammer ſhall be of the very lame Dimenſions with ang TY 


the Hollow of your Re OG, or Cafpv, aud (ball Have a Cavity in it 


os that 
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Fig. 27. 


Fig. 23. 


Fig. 28. 


Fig. 23. 
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that exactly fits the Piercer or Needle; to the end that when you drive 


your Rockets the Needle may have free Acceſs into the Driver, and 
that conſequently the Compoſition may be driven and compadted i in a 


firm Body all round it: You muſt here obſerve, that if the Needle is 


fixed in the Bottom of the Mould (which it muſt of neceſſity be, if you 
would have it in a perpendicular Poſition, and exactly in che middle of 
the Rocket, upon which much depends) you muſt have another Bottom 
without a Needle for adjuſting the Paper Caſes, and a Driver or Ram. 
mer according to the firſt Model ; or a hollow Driver; as we faid before. 
In Fig. 27. (for Example) B A, is the Length of the Driver equal to the 
Height of the hollow Cylinder of the Rocket repreſented i in Fig. 23. 
its Breadth B C, is equal to the Diameter of it, or a little leſs, as 
we have already aid: And P, F, E, is the Hollow that receives the 


Needle. 


Beſides theſe two Rammers or Drifts; Pyroboliſts have a Thi rd equal- 
ly neceflary for driving Rockets upon Needles. You may ſee the Form 
of this in Fig. 28. where its Length A B is equal to the Height of the 
Rocket above the Point of the Needle; that is, from L to I K the Mouth 


of the Rocket-Caſe or Coffin in Fig. 23. but its Breadth or Thickneſs B 


C, is exactly equal to that of the firſt Driver. Fhis is for driving the 


ſolid Part or the Head of the Compoſition in the Rocket ; and the 


Handles D and G ſhall be faſhioned as you ſee in the Figures: The 


Ends H and E ſhall have Braſs Rings round them, eſpecially when de- 


Fig. 29. 


Fig. 30. 


Fig 31. 


Fig. 32. 
and 33. 


Fig. 34. | 


I. 


Fig. 36. 


ſigned for the uſe of great Rockets, to 1 their ſpreading or ſplitting 
by the. Violence of the Driving. 

Fig. 29. repreſents a Leather Belt or Thong, with its Buckle, Copper 
Ring, and Iron Hook moveable to and fro upon the Belt. It is with 


this that the Pyroboliſt girds himſelf when he would choak his Rockets, 


Fig. 30. you have another Hook with a Screw, which being ſcrewed'in- 
to any 'Tree, or piece of Wood firmly fixed in a Building or otherwiſe, 
ſerves together with the Firſt, to draw the Cord which is about the 
Neck of the Caſe after the manner that you ſee in Fig. 31. Fig 32. re- 
preſents the Cord, and Fg. 33. is a Wooden Taper-bit for opening the 
Orifice, when the Neck is choaked too cloſe. i 
We have another Way of choaking middling Rockets (viz J by a 
Wooden Sheave or Shiver « turning upon an Iron Pin or Axis, over which 
is a Cord, one End of which is faſtened to an Iron Ring, and the other 
to the End of a Treading Board or Treadle, upon which the Pyrobol if 
+ pon with his Foot, as may be ſeen in Fig 34. 
But for the choaking of great Rockets, you may uſe the Contrivance 
in Fig. 35. with its endleſs Screw, and Handle to turn it (A) together with 


its Hook and Iron Ring to which the Cord is tied to choak the Rocket, at- 
ter having put into the Neck of it a Cylinder done round with Hair or 


Wool, and crowned with an Hemiſphere as may be ſeen in Fig. 36. 


which ſerves properly for forming a round Cavity in the Neck 2 
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the Rocket") Fig: 37. is ſometimes, uſed to the ſame purpole ; it being Fig: 37. 
an Iron Infirument with Hollows cut on each Side of it, into which you 

put the Necks of your Rockets, in order to compreſs or choat them. 
There are other ways of  choaking Rockets, beſides thoſe I have men- 
toned. As for Example; you may faſten any Handſpike or Lever to 

any Wall, Pillar, or Rafter, and then pull upon the Chogker either by 

a great Force or Weight. But as theſe, Ways are out of Uſe, and auk- 
ward in themſelves, I ſhall paſs them over, and proceed to a Deſcripti- 

on of ſuch Infruments and Things as are more novel for us to be 
acqua inted with. 

Hg. 38 repreſents a C opper Plate * a a Margery as you ſeg Fig 39. 
in Fig. 40. I have given it ſuch Proportion, that its Length from A to Fig. 40. 
B is 13 Diameter of the hollow Cylinder of the Rocket ; and its Breadth 
CD equal to 2 of the ſame Diameter; and haye ordered it fo; as to ter- 
minate in a Semi- Circle at che charging End, and have to its Length 
and Breadth added Shocker Diameter reſpectively, that it may be con- 
veniently fitted to a little Wooden Cylinder or Handle to which it may 
be faſtened with ſmall Nails; for let the Thickneſs of the Handle be 
equal to one Diameter, and the Rotundity of its Convex Surface will be 
3 Diameters, that is, equal to the Breadth E F. The Length I have 
aſſigned for this Plate, ought to be obſerved in making Ghargers for lit- 
tle oo middling, Rockets; for I have often experimented, that Chargers 
made in this Proportion contain exactly ſuch a quantity of Compoſition: 
whoſe Height fills one Diameter of the hollow Cylinder of the Rocker. 
Now it will be ſufficient, if you put in as much Compoſition at a time 
as being well driven with a Wooden Mallet will take up the Space of 
half a Diameter aforeſaid. But in driving of great Rockets you muſt put 
in leſs Compoſition at a time; for it will be ſufficient if you put in half 
of what we have directed with reſpect to ſmall, Rockets; and conſe- 
quently the Plate with which you would make a Charger, chat ſhould 
hold but juſt: ſo much Compoſition as to fill up half the Space we have 
been mentioning of the hollow Cylinder: of a great Rocker, and which 
being well driven ſhould be only: of a Diameter in Height, ſhould have 
its Length equal to but one Diameter. As for the Size of the Handle 
to which the Plate i is to be fitted, it _ be in ſuch re as we 
have above directed. + 
In Hg. 39 you EM b A den uf «/ Wooden Mallet with Fig. 30. 
its Handle. It ſhould: be made of ſome hard, heavy Wood, ſuch as 
Elm or Birch Root; its Length or Height ſhall be 1 EY its Breadth or 
Thickneſs, which ſhall, be proportioned to the hollow Cylinders of 

Moulds after this manner. From 100 th down to g lb, your Rockets - 
ſhall be driven with Mallets, the Diameters of whoſe Thickneſs are 
equal to the Diameters of the hollow Cylinders of the Mouldt: But al! 
other Rockers.down to 10 fb, with a Mallet whoſe Diameter is equal to 
hat, of a Leaden Bullet of 50 Ib. In ſhort; all from 10 Ib to 1 ” ſhall. 

| Oo | | be 


Hi 1 


* w 


| have known ſome modern Pyrobolits who affigned 


Dliameters of the Orifices of their reſpetive-Moulds ; which done, 


into which you muſt pour as much melted Lead as may be ſufficient to 
malie them as heavy as the Bullets by whoſe Diameters the'Orifices of 


'  &rive all other Nr bett, down to 4 Tb; and from 4 th to 1 16 with 2 


therefore we can only fay that the Compoſition 


reſt; they ſhall from time to time be turned ont, by ſtooping the 
| caution you, to ſtrike the Driver with an equal Number of Strokes, 


as often as you pour your Compoſition into the Caſe; and let your 
- Blows'be given with an uniform Force, neither too violently nor too 


Noc bet, as we ſhall obſerve in the following C 
uſing an hundred different Sorts of Compoſitions, for one or any parti- 


| dients.as are too dry, imperfeRtly mealed, and negligently ſearced, or 
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be driven with 4 Muller whoſe Diameter is 2 to chat oft Lende 
Bullet of 40 Ib; and as for thoſe from 1 Th to 8 Lorbs or 4 Olbtcee, they 
ſhall be driven with a Mallet whoſe Diameter is equal to that of a Lei. 
den Bullet of 20 Ib. Or to do better, and ſpeak more plainly ; all-your 
Mallets from 100 16 to 10 Tb ſhall have their Diameters equal to the 


ſhall-make a Cavity in the Ends of them which you do not fitike 9 


their reſpective Moulds are meaſured. We may with a Mallet of 16 5 


Mallet of 6 Ib; and from one Ib to Ib ſs with a Mallet of 4 1b: In thort, 
from Tb ſs to 4 Loths, ot 2 Ounces, the Mallet ſhall weigh 2 . 
As for the driving of very ſmall Rockets,” ot (as we call them in Tag. 
aliſh) Squibs, you need not be ſo nice in the Pleparation of them 1 
a determinate Num- 
ber of Strokes, and Mallets of various Weights, for the ſeveral Compo- 
fitions they uſed in driving 2 Rocket of any one particular Size; fo that 
chey changed the Weight of their Mallet, and varied the Number of 
Strokes, according to what Compoſition they uſed. But in m Opinion 
this Rule is more ridiculous and whimſical, than uſeful; therefore ſer 
ting theſe Abſurdities afide, this is the moſt certain and beſt Method 
chat can be purſued with regard to this Matter; (namely) When you 
pour Compoſition into your Rockers, it ſhall not be too dry, for ſeat of 
irs diſperſin Ke flying about in a ſubtile Meal or Duft whilft you ite 
driving t ſhi be a Hale moiſt, to the end that it may collect the 
ray, wa be the more ſolidly compreſſed in the Caſe or Coffin of the 
Recket, You may believe, it is impoſſible to aſcertain any determinate 
Number of Strokes that may be exactly ſufficient in drivitig it; and 
ought to be driven and 
beaten till it is become as hard as a Stone. As for thoſe Partieles that 
are dried by the Violence of the driving, and will not unite with the 


abroad. I muſt farthet 


Mould, and ſtriking it briskly to make them fly 


gently, but with moderation, and making a ſhort Pawſe after each Blow. 
The Weight of the Mallet ſhall be as we have ordered above, The 


Compoſitions ſhall be taken and uſed in Proportion to the Diameters of 


hapter z and beware of 


cular fized Rocket, and only flick to one er two, which you fhall by 
Experience find to be the beſt. To this I ſhall add, that fuch Ingre- 
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that —_— 7; "4 Aber why hand, os 
Wood, cannot be conſolidate without à great 'deal-of Labour, and 


_ theſe Defects. I muſt furthermore inform you that the ſtronger the 


may meet with the more Obſtruction in conſuming ft, and that by 
means of irs ſolid Conſiſtence che Action of that Elenhent may be re- 
ſtrained: But this, on the other hand, is apt to throw. us into a great In- 
eotwenjency; for the Violence of the driving greatly adds to the 
Strength of the Compoſition, and indues it with I kriow not whiat er 
traordinary Virtue which it had not befote ; therefore inuſt you keep 
this Sentence in Mind, as à general Rule to be obſerved in our Art 
(namely) Serva Medioeritatem: Avoid Extreams, and'keep im the mid= 
dle Path, left by running into either Exceſs, 'your: Labour proves vain 
and abortive. But let us have done with this Digreſſion, and reſume 
our Subject. Say we then, that the longer the Handle of the Mallet is, 
and the higher the Pyroletiſ lifts up his Arm to ſtrike, with fo much 
che more Velocity and Power will the Malls fall upon the Head f the 


more violently, and deſcend with greater Force, than one of double that 
Weight, but whoſe Handle is only Subdecuple of the Firſt If you 
would know the Cauſe of this, conſult the Mechanres, and they will ſa- 
_ tisfie you. There are thoſe who imagine that al Bodies that are put in 
Action by any means whatſoever, act witch rhe more Power upon the 
Bodies they impinge, the denſer che Air is between them i For (ſay 


ſpeak of this circular Motion only)/-hwve their Motion the more ſwift, 


Velocities of Bodies in this caſe, ars to one another reſpeRively, as the 
Nadii of the Circles, and the Circumſcrenoes they deſeribe. If now 
you take the Handle of a Mallet that id ſomewhat long 
of a Circle, che Center of which is ſuppoſed to be in the Arm of hini 
chat ſtrikes; © This Mallet will move more freely, and with g 
4 locity and Power, than another Muller, whoſe Hunde is ſhorter though 
its Weight may exceed chat of the Firſt; bur is ſſow and 
Action by reaſom of che Shortneſs of its Handle Theſc Arguments ate 
fine and plauſible: But for my part I cannot help thinkitig, thar tis may 


che Denſity of the Air can any way contribute towards the Celerity of the 
Mallet, or make it fall the heavier up 
becauſe there can be but little Air in the Space taken up by the Mallet 
in its circular Motion: Add to which, that by 3 Repetition. of 
chat Motion the Air interpoſed between the Active and Paſſive =o 
wou 


Compoſition is, ſo much the more ought it to he driven; that the Fire 


Driver that is beneath. So: that a Mallet of ro tb only wilt act much 


they) it is certain that the Air is conuenſed in Proportiom to the Velocity 
eſcending or actirig Body; and all ſach as move in à Circle (I 


greater Ve- 


lazy in ite 


with much more reaſon bs ateributed to che Corytrutfion of che atting Bo- 
dy or Mallet, than to any other Accident; and I eannot perſuude myſelf that 
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therefore muſt be driven much longer than thoſe ieh aft free from 


the farther they are removed from their Center of Motion; ſo that the 


for the Radius 


upon the Drzver'; and my Reaſon is — - - 


But we ſhall in another place have occaſion: to trace out more particu- 


Force impreſſed) can either aſſiſt or deſtroy the Motion. I ſhall here re- 


Mallet, you uſe a kind of Beetle, not much unlike what Architects and 


Fig. 43: 


the longer the Spars are the higher will it be raiſed; and conſequently 


ly of this, to whom I refer ſuch as are defirous of being particular- 
ly inſtructed in it. Let us now return to the reſt: of our Inſtruments. 
In Fig. 41 you have an Iron Cylinder terminating in a Point (or rather 
3 Punch) towards the plane Superficies at Bottom, with which we 
pierce certain round Pieces of Paſteboard or ſtrong Paper which are put 
upon the Compoſition after the Rocket- is driven. Fig. 42 repreſents an 
Iron Cone that goes tapering to a very ſharp Point, which may ſerve for 
the ſame Uſe as the former Inſtrument: In A you have a circular piece 
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would be rarified and diſperſed, inſtead of being condenſed, and commu- 
nicating an Increaſe to the Itenſity of the Power of the Acting Body. 


larly the Cauſes of the Rarifaction and Condenſation of Air, where we 
ſhall examine in what degree the Air interpoſed between two Bodies 
(namely, between one fixed, and another moving naturally, or by any 


mind you of what I ſaid above (via.) that the Force of an Arm that acts 
with Violence, greatly increaſes the Velocity of the Mallet, and conſe- 
quently makes it fall the heavier upon any Object. . 
As to great Rockets you may conveniently drive * if inflead of a 


Workmen commonly drive down Piles, Paliſades. and Stakes with; pro- 
vided you take care to have it of a moderate Weight. This Engine is 
compoſed of 3 Spars or Poles well faſtened together at Top with a Rope, 
and ſpreads out in 3 Legs at the Bottom; and has two perpendicular 
Timbers, between which the Ram (as ſore call it) with its Iron Rings, 
and Head armed with the ſame Metal, is hoiſed up by means of a Rope 
reaved through a Pully at Top, and being up, it falls down again by its 
own Weight upon the Driver; which by this Blow violently campreſ- 
ſes, and conſolidates the Compoſition 1 in the Rocket-Caſe. If this Beetle 
does not exceed 100 Ib, it may be eaſily kept going by two Men, and 


falling through a greater Space in its Deſcent, ' the more will its Power 
be increaſed, according to that common Saying, Gravis Caſiu ab alto. 
Mar. Merſennus in his Hydraulics, Baliſtics and Mechanics, treats large- 


of Iron or Wood perforated in the Middle, which may be ſtopped with 

a ſmall Nail or little Iron Pin, running into thoſe Holes which you ſec 
all down the Cone with defign to prevent the aforeſaid Piece of perfo- 
rated Wood or Ring from ſlipping. The Diameter of this Ring * Chal 
be ſuch as may exactly fit the Orifice of a Rocket whilit the Point gh 
rates C. This may ſerve for ſeveral Rockets, provided it be long 
enough, and that you have Iron Rings of ſeveral Sizes, adapted to the 
Orifices of them. Hig. 43 ſhews _ che Form of a Neeb of Woe or. 


— 


— 
Ml 
— 


I ne muſt here ee mean a Punch; for it is certain that a is fitter for the Work 
ke mentions than a Point, 


Cap, 
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Cap, to cover the ſolid Head of the Compoſition in great Rackets, 
which is perforated in ſeveral Places, and has its Curve. Surface lol 
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lowed in a Groove like the Sheave or Shiver of a Block or Pully, the | j 
uſe of which you ſhall know hereafter. Fig. 44 repreſents the Pyro- Fig. 44. 4V 


technic Knife. In ſhort, in Fig. 45 you ſee ſeveral Tools diſtinguiſhed Fig. 45- 
by. A B and C, for cutting, hollowing, and ingraving all the, Wood- 
work uſed in the Conſtruction of Pyrobolical Machines, a great Number 
bay ED I ſhall give you in the W Beos. N 
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CHAP. IV. 


How to mix the Ingredients, and prepare Compoſrins for 
all Sorts of Rockets. 


Our z, Py roboliſts may be very juſtly compared with the canting Ale 
chymiſts of che Times paſt, (or the Preſent, if any are yet remain- 
ing) who, tho they dealed in nothing but Smoke, yet arrogantly took 
upon them to be Profeſſors of ſo noble and excellent an Art as Chymiftry; 
and ſweating Night and Day in ſearch of the Philoſopher's Stone, and 
other ſuch Whims as ſubſiſted no where but in their crazy Imaginationt, 
to the fruitleſs Expenſe of their own Wealth or that of others; impoſed 
their Fallacies on the Weak and Unthinking for Truths and Things of 
real Exiſtence ; like thoſe Jugglers who N Duſt into our Eyes, to 
hinder us from ſeeing through their Tricks ; and who like them ate, at 
the End of the Chapter, obliged to feed on Coal, i Aſhes, and the Dregs 
of their Alembics, and to dtink the Tears forced from their Eyes by a 
perpetual Smoke as an agreeable Ambroſia... For even as thoſe. ſooty 
Adepts carefully wrapped up the Arcana of their Art, or rather of their 
deceitful Artiſices, which they upon occaſion knew how to divulge with 
ſuch renee Appearances of Truth, and of which if by chance they 
left any Account in writing, they neither expreſſed it in 4 Chal- 
dean or Syrian Characters, but as a Science of Diabolical Extraction, and 
(if I may fo expreſs myſelf) immediately derived from Hell itſelf; and 
all with a Deſign to give their Profeſſion the greater Weight with the 
Vulgar ; knowing well that ſuch Things as appear the moſt myſterious 
to them, and fall the leaſt under their Apprehenſion, excite their Ad- 
miration the moſt, and immediately beget in them a longing Defire 
to be let into the Secret: Juſt ſo is it with our Pyroboliſis, or at leaſt 
with the greateſt part of them, who ſeem to have contracted this evil 
Cuſtom, and to have borrowed the Alelymiſts ridiculous Politics: And 
accordingly they would have us believe, that they obtained the "Seo 
of their Art, with much diticulty from their Maſters, or other Per- 
ſons verſed in it: That theſe rare Things, were communi- 
by p cated 
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cated to them in Pledge of perfect Friendſhip, or in Recompence for 
great Services done, or in return for ſecret Bribes of Money. But 


mark here their great Diſingenuity, and Malice of Heart! for leſt any 


one ſhould eaſily come at a Knowledge of thoſe Secrets which they fo 
carefully conceal, or gather any thing from their confuſed Memorandum, 
they commonly expreſs every thing uſed in Pyroboly, together with the 
Weights and Meaſures, by ſuch uncouth Characters as are not to be un- 
derſtood by any but themſelves. There are thoſe, who have made cer- 
tain explanatory Notes in unknown Characters to ſuch Books as th 
had before printed, which if they ſhould happen to be loſt, Parewel 
Science! we have nothing more to do than to ſhut up our Books and 
our Shops too, and believe that we have loſt the Means of enriching the 


Frnyrotechnic Treaſures, which had been locked up in thoſe ineſtimable 


Cabiners. In truth, IT ſhould not diſapprove of their Deſign, but ſhould 


commend their extreme Diligence even in this Caſe, if they would purſue 
the Methods marked out by others, in their Endeavours to exalt their Art 


to the higheſt degree of Perfection: But it is a very great Weakneſs and 


Folly in a neceſſitous Man to be aſhamed of borrowing from a Friend, 
what he hopes to repay very ſoon with Intereſt. It is a Task too tedious, 
and unequal to our Strength, to acquire an ani verſal Knowledge by our own 


_ Induſtry, without the Aſſiſtance of others. But they are ſo far from be- 


ing communicative that they do their utmoſt to hide what they have 
learned as holy and fecret Myftertes ; fondly thinking, that if they were 
to be divulged the Veneration they are had in would be diminiſhed by 
the half, and that conſequently the Profeſſors of the Art themſelves 
would loſe a great ſhare of the good Opinion the World had conceived 


of their Abilities. Indeed, I for my part have often ſeen great and 


mighty Collections of Secrets, Remarks and Annotations, (great and vo- 
luminous as to Paper, but fmall and thin with regard to Science) and 
upon Tryal have found that all thoſe rare Things, which appeared fo 


extraordinary to the Reader, were nothing but mere Smoke, the Efflu- 
via of diſtemper d Brains, or like Bladders ſwelled out with Wind, which 
can preſerve their Bulk no longer than they remain unhandled and 
cloſed up. Since their Humour is of this odd Turn, 1 pens bre 
they woud act more prudently, if they would try thoſe Thing re- 


 ecive from others as valuable, and endeavour with all 9 1 Le to put 
them in Practice, beſore they inſert them in their public Works, by 


doing which they would no longer deceive others, nor be deceived them- 


ſelves. Bur the great Misfortune of theſe Mien is their having a Notion, 
that all ſolid Learning confiſts in a vaſt Heap and Multiplicity of Arti- 


eles and Inventions, Which they collect together where-ever they find 
them, without knowing whether they be Good or Bad, Valuable or n 
but every thing ſhares in their Eſteem that does but contribute to ſwell 
up their Works. But to have done with this Topic; I think thoſe take 
the moſt prudent and commendable Methed in their Pyraboly, who 


make 
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make uſe of but one or two Compy/itrons only Which they knaw 40 be 
whether they be of their on Invention, ot whether they be te- 

ceived from any other, whoſe Purſe is better able to go. chrough, thoſe 


expenſive Experiments, provided always, that they are founded upon 
Reaſon, and Geometrical Demonſtration, Now it being my Deſigu ta 


treat of the neceflary Compojitrons for all ſorts of Rockets in this Chapter 


I ſhall endeavour to ſhew (being certain that no one ever attempted it 
before) by what means, and in what Proportion the {ngrediexts. ought 
to be mixed for the Compofitzons of all Rockets ; to the end that from the 
fine Harmony of their Aſſemblage, and what elſe you will had. in the 


Sequel of this Work, you may reap the Fruit and en of our rene 


Labour. 
We find es Number of Cempoſitions alpangt tha Profeſſors of 


this Art, that it is as much as we can do; to gueſs which are the beſt of 
them; for if we were to:try them all, it would take up a great deal of 
Time and Money. Upon this Account it is that I have given myſelf 


the trouble for many Vears paſt of ſecking after a Method, by which I 


might readily come at a Knowledge of the Gobdneſs of any Compoſition 
and have been ſo nice in my Reſearch,- as to put none in Practice till i 
had examined them by an exact Arithmetical Caleulation, Geometrical 
Demonſtration, and by ſolid Arguments dtawn from Natural Philaſo- 

pby. It is here then (Canidid Reader] that I not only give you leave; 
but if you are a good Pyrobolift, or if you have neyer 


Phyjics ; 1 do even entreat you to examine all the Compoſitions which I 
am here going to offer you, thoroughly and to the bottom : Far I am 
pretty well aſſured that you will find nothing to diſapprove of in either 
my Theory or Practice. But Firſt you ought to know the following 
general Rules, which will ſerve as a Touchſtone to try the Value; of 1 
Compoſitions, whether: they be of ydur on Invention, or a 
by others; and by . _— N owe. 08 es © 
pleaſure. FO 

The firſt Rule is: Rares quo majore fam. lentiori onerentur ma- 


teria : quo autem minores fortiori. That is; the larger Rockets are, the 
weaker: and flower ſhall their Compoſition be; and on the comrary, 


the leſſer they are their muſt be the ſtronger and quicker. 
This muſt be carefully obſerved : Aud che reaſon is; becauſe when the 
Fire ſeizes upon a ſtrong Compoſition” im a groat Rooker, it will devour 


more of it in a Moment, than it cod in a ſmall Nac l in one, two or 
ſeveral Minutes; for as there is à greater Cavity in large Rockers,” the 


Fire has an Opportunity of preying upon a great del of Matter at once, 
and accordingly conſumes a conſiderable Quantity of it in an Inſtant. 


It is a very difficult thing to preſcribe Laws to Fire, which is the moſt 


active and voracious of all che Elements, and much more to fer detetmi- 
nate e Bounds to its Action whilſt there remains any combuſtible Matter 


little a-ſmat- 
tering of the Mathematical Elements joined to à little Knowledge in 


for 
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Now this happens from the too great Concourſe and Denſity, or 


| burſting. ; E233 | | 


Heat to it, and even Fire itſelf ; in ſhort, the Pounding unites the Salt- 
peter with the Coal and Sulphur, and converts them into a Subſtance 


_ uſed in Compoſitions in different Proportions. 


: t6, you muſt firſt take ſucb a quantity of clarified or purified Saltpeter 4s 


ſimple unequal Geometrical Proportion of Super particular or Superpartient : 


talen together with the Gun-powder in ſeveral Degrees of Superparticu- 


” cuple ; or Stxfold, Sevenfold, Eightfold, Ninefold and Tenfold. The Pro- 
portion of Coal to Sulphur, on be ber N e e or e or Tri- 
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for it to deſtroy. From hence it will neceſſarily follow, that 3 


ſtrong Compoſition producing a ſudden and inſtantaneous Combuſtion, 
jt muſt, when in great Rockets, burſt them ſome where or other. 


to expreſs myſelf clearer, from the extreme Confluence and cloſe 
Union of the Rays of Fire iſſuing from the Sides of the hollow 
Cone, which together with the great quantity of + avindy Exbala. 
tion (generated by the Accenſion of the Saltpeter;) being too much 
ſtraitned, and requiring more room, they by their Impatience of 
Confinement forcibly break through the Paſteboard or Wooden Walls 
of their Priſon. But the Caſe is quite different in ſmall Rockets ; for 
the Fire conſuming the ſtrong Compo/ition in them by flow Degrees 
only, the Rays of Fire iſſuing from the Sides of their hollow Cones are 
fewet in Number, and in ſo narrow a place they have not ſo much ind 
or Exhalation to rarifie at a a Tune, and therefore are in no danger of | 


The Second is: Ad majores Rocketas gue 1 unam 1 ve / duas ad 
ſummum ſuperant ; non alligetur aliis materiis pulvis Fyrius. For great 
Rockets that exeed 1 or 2 Ib at moſt, you ſhall mix no Gun-powder with 
the other Ingredients. I have no other Reaſon to give for this, than 
what I juſt now mentioned; for when Gun-powder is mealed, it muſt 
be beaten and pounded very much, by which means it is endowed with 
an extraordinary Force; for the repeated Strokes add a great deal of 


that is perfectly Igneous, after having purged them of all hurtful Moi- 
ſture. Upon this Account it is, that a little Gun-pouder has more Vir- 
tue and powerful Effect, than any quantity of Salpeter chat might be 

In ſhort, the Third is: For great Rockets from 100 lb 4 to 10 
ſhall be equal to the Coal and Sulphur ; and then afterwards let it be in a 


but from 10 Ib down to 1 Ib or : Pb, let it be firſt in a Double Proportion, 
then Triple, and then Quadruple, and ſo on, of the Aliquot Parts of an 
Integer. In ſhort, from one Ib to the very leaſt Rocket, let the Saltpeter be 


lar and Superpartient, as Sextuple, Septuple, Octuple, Noncuple and De- 


ple and n nes e 


8 


— — — — — 


T This is what 1 we mean in the ſecond Book by Flatulent Expanſion —— both theſe e Expreſl: 
ons bear one and the ſame Signification ; but this is moſt ada here, and Marwan! Expan- 
ſon is more proper in the other Place, | 


_ Obſerve 


Boos III. Of the Graf of Au " 
Obſerve here however, that you muſt increaſe and diminiſh the 
Quantity of Saltpeter with regard to the two other Ingredients, as the 


Coal is to the Sulgbur, and reciproca ag the Sup to Coal, ſo 
muſt they both wow the Saltpeter ; we if (for Kune Js begin by 


great Rockets, you augment the Quangizy off Saltpeter by degrees, and 
diminiſh the two other Ingredients in ſuch Proportion as not to deviate 


from this Arithmeticat Progreffion. Whenever your contttve' he Con- 
pofitions, 1 adviſe you to ty them before you make them public, and 
put them in Practice privately, chat you may avoid Te and cor- 
rect ſuch Errors as you might have fallen into. 9 0 

As for Compoſitions that you receive from od you may examine 


chem, if you underſtand never ſo firtle' of Gwmitrical Proportions, and 
the Uſe of chem; ar if you will make the Experiment gegagding to the 


Rules here laid down. 


Accept then favorably of theſe following Compoſitions, which I give 
yu. for your Amuſement at your lejſuge Hours. I here dgliygr them to 
you with all the Fidefity'T am capable of," from thoſe 6 100 Ib down 
to the leaſt Rocket that can he mi But "ow way, I have not con- 
fined myſelf to an articular Arithmetical 
the Proportion of Go Sulphur, as I 1 and indeed it is 
not A neceſſary: But I only g1 you «as Compoſition in the 
Proportion and Order, I found th Want in in my ſeveral Experiments of 
this kind. However, if you take yen you the Trouble of proving and 
reducing them to an Arithmefical C 
ſtrictly obſerved our F 5 1 2 


in all my . AAS 


I++. — WE 5 [C3 #% 1 


. Gotta ol gan of houe. 


Of Saftperer 30 B, of Caal a and of uu. W] i; 


In this Compoſition you have the Faltperer equal to the two other In- 
gredients, but the Coal 3 is double of 1 e Sully. You may freely uſe 
this Compoſition for all Rockets that can be made from 100 to 60 Ib; for 
it 18 beſt to let their Corpeſitias he weaker than what they pertiaps 
bear: It being by much the ſafeſt mib rtgard to Powder to err on the 
weak fide, that is, by allowing rather too little than too much Strength; 
for the Weakneſs of a 


medied by adding a Portion of vichent; Matter: But jn order to be aſ- 
ſured how your 2 will prove, you may make Tryal of one 


| Rocket before you drive. any of che. reſt ; from hence _ * conclude 
concerning, What Joh may expe from ebe 


A 3 CEP th , 47 4 
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greſſion with regard to 


ion, you will find that I have 


or of Powder either, may be eaſily re- 
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-Groms 20 to B . 
Of Saltpeter 42 I6, of Coal 26 th, and of Sulphur 12 th, 


From rg wie 12 1h, 0 
Of an 32 tb, of Coal 16 bh, and of Sulphur 8 W. 


From 10 bt to 9 th. 
of Salpeter 62 th, of Coal 20 Ib, and of begue, 9 lb. 


From ꝙ tb to 8 1b and 6 B. 8 
ot Saltpeter 35 Ib, of Coal 10 lb, and of Sulphur” 5B. 


From 5 thro 4 w. of 
Of Saltpeter 64 Ib, of Coal 16 th, and of wg a th 


From 3 th to 2 th. | | | 
of Saltpete bo Ih, of Cal 15 tb, 11 of f Supbar * 


Of one tb. 


; As DINE 18 W. el Solpeter 8 b. of Gul 4, « and of 
i wg F-1 Bhs acme 2 1b. 


From! 18 Lobe, or 9 to 2 th. 
; Of Powder 18 Þ, of Saltpeter 8 Ib, of Coal 4 bb, of A 2 Ib, 


From 12 Loths to 1 © Loths. 


Of Poder 30 Loths, of Saltpeter 24 Loths, of Coal 8 . and 
| of Swiphur 3 Loths. re on Sr a 


| 82 From 6 Loths to 4 Talk. 3 3 

2 of Prder- 24 1 of Saltpeter 4 Loths, of Coal 3 Lods, and. 
AL O21 of ons Lot Dre 17" 5 - 
From 2 Loths to one Lorb. 


of Powder 30 Loths, of Coal 4 Loths. 


From! 5 4 3 Fo, is of a Loth or half he, | 
Of Powder 9 or 10 Loths, and of Coal I or 12 Loths. 


The ſinaller fort, cilled with us Serpents or bd may be of Mal- 


Powder only, except the N which ought to be of C e 
C 


CHAB. v. 


07 the Borin 8 if Rockets, 4 gere | aftrumenss . 
for that Work. 


S for the Boring / of Rackets, or the means * piercing cher la | 
Compoſition in a certain determinate Proportion. as to Breadth and 

Height ; ; whether it be done at the ſame time that you drive them, or 
after they are driven; it is an Invention which I can give you no great 
Hiſtorical Account of, nor inform you whether it be New or Old. How- 
ever, I cannot but think that the ancient Pyrobolifts * Were well acquaint- 
ed with an Article of ſuch Importance in the Conſtruction of Rockets ; F 
without which it would be impoſſible for them to fly, upwards; for i it is 
owing to this Contrivance, that the Fire is able to accend the Com ME 
tion in ſuch a manner as to have its Rays collected to a Center, a 
their united Efforts, to force up the Rocket and all irs Furniture as — 
as there is any Combuſtible Matter left. But I am inclined to think, 
that thoſe good Gentlemen reſerved it in Silence as a very great Secret of 
their Art: Or elſe we may believe, that chey deſignedly skipped over 
this Article, contenting themſelves with initiating us into ſeveral other 
ain of this Science which they freely enough divulged. Now for 

my part, after having read over and over again all the, Writings of che 
ancient Pyrobolifts, I never met with one Syllable of Inſtruction relating » 
to the Method of boring Rockets. In truth, I do not much wander at 
this; becauſe I know it is at chis Day the Cuſtom, of Fire- Mor ters (and 
they religiouſly obſerve it) not to reveal any Secrets concerning . Fi re- 
works without much Importunity ; and whenever they do communi- 
cate any of them, it is to ſuch Perſons only, who ks this Science 
their particular Profeſſion ; or Perhaps to ſuch as pr miſe. them great 
Things : Or they may happen i in their Drink to 8.5 0 all they know, 
1 18 with what they know nothing of and fo, ler theſe Aras fall 
from them amongſt the reſt of their — 'Diſcourle; 3 which in their 
ſober Intervals would. haye been retained within their own Breaſts... But x 
be this as it will, certain it is, chat the Profeſſors of this Art force a ſo⸗ 
lemn Oath from their Diſciples, after they have gone through x a proper 
Courſe, and that they ate upon the point of diſmiſſing them; in which 
Oath they year never to reveal what has been communicated to, them N 
to any Ferlon Whatever, and oblige thetnſelves not to make a public 
Profcſon of it, nor to teach it'priyarely to others till after a Period iy 
three Years. In this they imitate the Cabal: A, who never initiate an any i 
into ter Myſteries, but fuch as 2 are blen with 4 Divine Spirit, at ahd (i as . 

Anne . they 
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never to reveal thei 16 ny living Soul. Hut 46 for me, fat ſrom en- 


Fig. 46. 


F ig. 48. 


the Rocket t6 take its Flight. There are two Sorts of Inflrument: wed 


At the Neck or Choak; to that Point where the 


mentioned Bortr in C is 2 of che Lower Breadth D E. In Ny. B, 
6 Bundes. C is for tho 


the Pi erecrs of ſmall Rockers down to 4 bb each diſtin guiſhed 


and ſo on of che reſt that · are herween any two of them, And tho we 


Of ths Grout A of Arr. Boon lll 
they fay) ſuch as were predeſtinated from their Mother's Womb to re- 
ceive the Sacred Gift of Prophecy, or rather of P/eude-Prophecy* Myne. 
ries which they hold in the utmoſt Veneration, and perform with ex. 
traordinary Ceremonies, muttering; I knew not what between their 
Teeth, with expreſs Prohibition (a Superſtition puniſhable with Death) 


tertaining ſuch narrow Sentimente, far from being actuated by ſuch a 
Spirit, or expecting any Reward; I here give you Gratis, what I pur- 
chaſed. at ſo dear a Rate: And breaking Silence to oblige my Friends, 
and ſerve rhe Public; defpiling all ths Reproaches and Hridthemu's 
which thoſe. worthy-Cothrhen the Pyroboliffs may thunder out againſt 
me; 1 hefe declire openly and painty, That Rockers ought to be hires 
7 the Hage of 4 of the Competition v# Matter wherewith they are fill 
minus 4 Biamett, of thei hollow 1 The Breadrh | of the Or. 
Kee at the Choak ſhalt be of the Diameter of the Mould, and p 1 
pering up towards a Föint like a Cone, in fuch manner that the Upper 
Pes ch df it ſhall be D of the Lower; for a Cavity of this Form will 
be the beft adapted for receiving the Fire ih ſuch a manner as to oblige 


kor Mäking theſe Cavities (hamely) hollow Borert, and certain Needle 
br Prerttri of Iron of Copper, made in faſhion N of a Cone. In Hg. 46 

on thay Tee 4 Repreſentation of thele, diſtinguiſhed by the Letters A B 
> D E. : A the firft, is Hor Rockers of 2 Þ: 2 Height, B C, is 2 of the 
Height of the Rocker wih a Diainerer of its hotlow Cylinder, beg. 
ning to Meaſure it from that Point Where the Compolition begins (or) 
| hat PO atter in the Rucket 
terminates, For Example, in Fig. 48 the Height of the Rorte? from 


Þ © 1 being divided into titre equal Parts, two of them will reach toG, 
then from U, Tubdu&ing N O a Diameter of the hollow Cylinder of 


the R&##, and fetting it off downwards towards F, you will have the 
proper Height of the Cavity PF or E F (vi) ; of the Height of the 
Rocket Minus a Diameter of its hollow Cylinder: And its Breadth EP 
Will be z of the Diameter M B. The Upper Breadth of the above- 


Which is the Second, you have a Piercer for "Rockets of 12 Loths or 
C-is for tl 1 of $ Loths or 4 Ounces. D for thoſe of 6 Lots 

or.3 Ounces; and in-ſhort, E is for choſe of-2 -Loths or x. Ounce, Now 
the Proportions, of theſe Laſt are the fame. with thoſe of the Firſt in 
Letter A. You have moreover in the firſt Fg. A, Diviſions expreſſing 
Its; Proper 
Number. Know then, chat I made theſe Diviſions in a Cabical Ratio, 
by dividing the right Line B C (which is the Length for the Borer of a 
Rocket of 2 Ib) into Parts Cubically proportionate to it; as into Sub- 
uple, which is one tb: Into Subquadruple, which is 1 1b or 16 Loths, 


might 
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might in this manner have given the fevers] ſmaller Barers.dedueed in 
proportion from one exgccding 2 B, 1 avpided it becauſe I would not 
33 Upper Breadths af {mall ones ton mn, diſpropertianed to 
their Lower Breadths ; or elſe we muſt be obliged ta diminiſh the Up- 
of a great Berer, ſo as to ferve for Rockers af 1:0ri2\ Lob, 
bat they would in that Caſe be apt 10 be 400 narrows.” Therefore you 
will do bettet to have your Barem for ſmall Rockets ſeparate from che 
greater fort; by doing of which you will have them ell ngavly in one 
and the ſame kind of Proportion. Your Barer Thould have a liede 
| fort of Handle, that you may the more conveniently guitle chem; a Re- 


ſhews you another Handle which turns the Borer like that of a Wimble. 
— all the Sizes of chem may be eakily fed in a Turner's Leathe 
for boring of Rockets expeditiouſly and nicely. © But if dhis Way does 
2 you may uſe the little Machine which you ſee in 
Ng. 47.W is very conventrently orarirel er dn Mork: You muſt 
2 
chrovgh the Middle of its Bread; or elſe compaſed of typ gemi - Pa- 
, each of which {ball have one Side hallowed Lengihways, 


Parallelopiped ſhall be rar up in the Machine, or (as we may call it in 


Screws, two on each Side, as F and E, co hold tem faſt, and prevenc 
them from ſlipping: Then taking de Borer C in the Handle D, you 
ſhall ſer che Head or End of it to your Breaſt, and turning it wound 
with your Hand, * oa Rothets at pleaſure. W e 


Piercers wich hollow Daves. We havegiven thts et ak Bop- 
Portions as we have aſſigned to che Borexs; © This kind-of Porcer io) 
to be faſhioned a8 
G H Breadth. I must own, I have alloned another Proportion t 
Prercers boch as to their Upper and Lower Rreadths in Ng. 20, where 
the Breadth O P is of the Diameter C D, and the ee e 
QZ of che Lower Breadth OP. This I did, becauſe I have obſerved 
. that ſeveral Pyrobolifts uſe this Proportion; which I ban dn nowiſe dilap- 
prove of, having never ſeen che BffeRts of Rockets dure un ſuch ſort 
of Piercers. To chis Ithall add, chat 
ſame Bigneſs, whether as to Breadeh and A 
that. my Qhſervations will hold good in all Caſos, 
gard to thoſe, who make it a Practice to drive one Size of Rockets with 
| ſeveral ſorts of Compoſitions; for you muſt conſider that the ſtronger a 


of Timber in Form of a Parallelopiped, fawed 


Enviifh) Squore Frame, and prefied cloſe together wich four Wogden 


Borings are not ala ade of che 
1 1 
avly avith re- 


of which you have in Fig. F. The Letter D in Ng. 49 Fig. 47. 


fo as to fit and hold a Racket bet woen chem, as appears in A and B. This 


you ee in Fig. 23, where M L. is its Lengeh, 4 FR 23. 


Compoſition is, the ſtraiter and ſhallower ought the Boring to be, and 


on the contrary, that the weaker and flower it is, the wider and deeper 
muſt it be pierced, The Reaſon of this may be eaſily 1 Em 
e 4. mpoſicion in- 
R r 
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flames ſooner than a weak one, the Rocker which is filled wich tob Vis 
lent a Mixture, and has its Orifice too wide, would let in the Hire tg 
y abundantly; and inſtead of departing, would be conſumed in an i... 
ſtant; inaſmuch» as the Fire having too much ro in ſo capaciougla 
Cavity to act in, would in a Moment poſſeſs itſelf of all th 1 
reduce it univerſally to. a Flame, and ud ãnoſt commonly burſt his |! 
Caſe; or elſe after having mounted to a confiderable Heighgie-wouls 
at once diſperſe and appear like a Flaſh of Lightning. | Smell Rotem 
are in no danger 6f this, becauſe of the little quant ity of Contpotition | x 
they contain; bur for Great ones, be particularly cautious to All them 
with a Compoſition proportioned to their Size, and to bore them in pr 
portion to the Compoſition they are filled with; or elſe be aſſured uit 
your Labour and Expenſe will vaniſh in Smoke Here then (Friendh 
Reader) is what former Pyroboliſts have ſo induſtriouſly and ſo long HM 
from us; which ungrateful and envious Contagion of--Secrecy, he 
ſpread down to the Profeſſors of this Art in cut Days, Who are ſo fac... 
tainted by it, as to imagine; they ſ ſhould greatly prejudice their Repita- 
tions and private Intereſts, if they communicated any thing they make 
| a Secret of, to ſuch-deſerving and curious Perſons as might have a Ge. 
nius for this Science. They either do not: conſider, ' or, do not know. 
what daily Experience ache us; (namely) that a Thouſand e 
ringuiſhed Lamps may be lighted at one, which will communicate 5 
Flame to chem all, without being any way impaired itſelf either by 
Diminution of its Oil, or the Loſs. of one ſingle Atom of its Fire. 
for me, I make no {cruple of publiſhing : an ingenuous Declaration of what 
- ought not eo be concealed,” I indeed foreſee, chat thoſe Triflers (they = 
deſerve this Appellation both on the ſcore of their Ignorance and Meins 
ſpiritedneſs) thoſe ungenerous Souls will hate me Witli more than "= 
+ Yatinian Hatred. But that gives me no manner of Diſturbance ; for 
I know that People of any ſhare of good Senſe will laugh at th ir 
. Snarls, or take no Notice of chem, particularly if they recollect that 
common and true Saying, Principibus. placuiſſe-viris vel nauime ſat ef, 
Thoſe vulgar Wretches are but little Dogs, that bark at us, without 
being able to bite; and if our Labours ty ANT eee 
no matter for any thing dire All 190k 
But let us have done with this Topic, and 2 further on i 
Conſtruation * Ka and ſet our ande a FORE eee tg, he Work, 
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Th: Rocker alas $f in Fig. 48, which wo: * al 

poſed to be of 1 lb, has its Height A B 7 Diameters, in like man- 
ner as is py wr But from this Height we muſt firſt retrench 4 a Dia- 
meter for the Neck L M. the Tis B D ſhews: upon A B. More- 
over for the Binding and the Folds of che Choak to EA Diameter muſt 
be cut off or allowed; — in ſhort, for the Binding of the Head, you 
again take from this Height; a Diameter, as may be ſeen in K I and 
AC; therefore the Height of the Compoſition, and Report will be 5 + 


Diamerers, as, you ſee in E I or. C R. Now divide this Height into 


three equal Parts in the Points S and G and fill ir, with a Compoſition 
ſurable to its Size (as we have already cautioned you) from E to G, chat 
is, to 4 of the Height E 1. This done, cover it with à little Cap of 
Paper or Paſteboard &; or what will be much better for great Rockets, 
a round hollowed Wooden Cap, ſuch, as you ſee repreſented in Fig. 43, 
which ſhall. be firmly glued to the Sides of the N If your Caſe be 
made of Paper or Paſteboard, you ſhall with a ſtrong Cord choak or 
force it into the Hollow in 25 Curve Surface of this Wooden Cap, 
which Cord may remain to confine it in, as you ſee in Q. But if the 


Recket-Caſe be made of Wood, this Cap need not have its Conyex Sur- 
face hollowed, but let it be uniform and plane; allowing its Thickneſs 
to be 4 of the Diameter of the Roctet. You ſhall faſten it to the Inſide 


of the Caſe with little Nails or Wooden Pegs, which ſhall be driven in- 
to it from the Outſide, and then well ſecured with Glue. You muſt be 
particularly. careful in, ions, chis.; for I have often ſeen the Caſes of 


great Rackets remain empty upon the Nails, without riſing at all, and 
the Compoſition for want ar of being powerfully confined at Top, lip up 
me in the Air without performing the Ef- 


through the Caſe, and eo 
fect expected. However, ſmall Rockets which are choaked at Top are 
not liable to this Accident. There muſt be an Hole made through this 
Cap of; of the Diameter of the Rocket, ſeyeral of which may be made, 


if upon chis Cap you would put Running Rockets, or (as ps. are uſual- 


ly called in_Engl/h) Squibs, and other little Decorations, Which are 
uſed in artificial — 79 which we ſhall ſpeak of. hereafter. 


der, ahh ſhall be preſſed we, ſo 
defaced or broken, 1 they, may ele to retain their ic We Ain 


3941 , 1 


Over 
this Cap you ſhall fill the R gnainder of the Caſe with good Corn Pow- 


ly, as no way to haye its Corps, 


ready n 48. 


————— — — D ISS 
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Fig. 49. 


meter, and filled with a ſutable 


a Cap 


Pill fre the Conſtruction of this laſt Rocket with the firft in it in the 


Rocket in the fame Figure, diſti 


 cerd + Diumeter. Secondly ; that you may take three Larger or three 
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ſhort, it ſhall be bound up cloſe at Top, and then bored from E to F, 
to the Height of ; of the Length of the Rocket, minus a Diameter of 


its hollow Cylinder (viz.) N O; which being ſer off downwards from 
G towards E, gives E F, whit; is the Height f it ought to be bored 


S ORT II. 


Take a Rocket-Caſe whoſe hollow Cylinder 1 is equal in Diameter to a 
Leaden Bullet of 10 Loths or 5 Ounces; let its Height be 4 and 2 Dia. 
Compoſition do 3 Diameters, and then 
bored to the Depth of two of the fame : Cover the Compoſition with 
a Wooden ot Paſteboatd Cap, having an Hole through it of 4: of the 
abovementioned Diameter, then let che Top be cloſed up firmly with 4 
ſtrong Packthread. The Faſhion of chis Rocket may be ſeen in Fig. 4, 
where it is diſtinguiſhed by che Letter A. This done, take another 
Cafe, the Diameter of whole Orifice is equal to that of a Leaden Bullet 
of 24 Loths of 12 Ownces, and let it be 5 Diameters of its Mould, this 
hall be filled with a proper Compoſition, to the Height of 1 4 Diame- 
ter of its Orifice, and artfully bored to 13 of the fame Diameter, {6 
that there may remain: of a Diameter of folid Head. Cover this with 
a8 befote, and vpon that, Corn Powder to the Height of 4 of a 
Diameter. In ſhort, over all this you ſhall put the Rocker you had be- 
fore prepared, which ſhall be firmly paſted 9 the Infide of this. You 


* 
* 

LA 
% 


fame 
of a Third Rochet of 2 lb, whoſe Height fhall be to its Diameter as 


Pigure, diſtinguſhed by the Letter B. To conclude ; wake the Caſe 


we preſcribed in the Second Chapter of this Book, and fill it with a 
futable Compofition to the Height of 2 4; Diameters; you ſhall cover 
this with a Wooden Cap, whofe Thickneſs and the Diameter of the 
Hole through the Middle of it ſhall be f of the Diameter of the Mul; 
and over that, a Report of Corn Powder to the Height of one Diameter 
of the Rocket. This done, take the Rocker B, with the firſt Rocket A 
in it, and putting it into che Hollow of this Third, glue vr paſte them 
nextly together, and cover them all three with the Conic Head F, 
made either of Wood or Paper.” You have the whole Order of this 
d by the Letter E. 
ecks of the two firſt Rockers do not ex- | 


Obferve here Firſt, chat the f 


Smaller Rockers, and difpoſe of chem after this manner. But you muſt 
take care, that your two Leſſer ones be ſhortened in fuch a manner, 
that the Third may not loſe any of irs Height; and in like manner on 
the contraty, that they be not fo high as never To little to exceed the 
Third chat contains them; and let them besalways fo proportioned, that 
the Firft exackly fills up the Second, and the Second with the Firſt in it 


exactly * up the Ttiir, If it happens that the Necks of your 
| Rockets 


Book IH. Of the Orea Art of Aufh uae: 


Rockets do not nicely obſerve the Proportion I have laid down, it will be 


no great matter, provided that their Diameters are as they ought to be: 
And in this Cafe, the Third Rocket muſt be driven with a ſlower Com- 


poſition than its Size requires. Thus the two Firſt will by the Third 
be carried up into the Air, where they perform their Patt ; flying 


from one fide to the other in Oblique Directions; for they cannot. 


aſcend perpendicularly, for want of Sticks or a Counterpoiſe; but we 
ſhall rouch * chat at the End of this erer 


sR ul. 


Take a great Rocket (viz ) of 2, 6; 8, or if you ; will of 10 or 20 bb 


and fill it with a Compoſition ſutable to its Size, and bore it as uſual; 
according to the Method directed in the firſt Sort of Rockets; and after 


having covered it with a Cap, with ſeveral Holes piereed thtough it 8 


you may ſee in A, you ſhall ſalt it over with Meal Powder, mixed 


with an equal Portion of that in Dont Then fill up the remaining 
Cavity of the Racket with ſmall Running Rockets, or (as we call them in 


Enghſb) Squibs, and leave a Space in the Middle of them, for 4 


Wooden Caſe or Tube, which you ſee repreſented in Figure 54, and Fig: 54. 


which you ſhall prepare after the following manner. Take à hollowed 


Cylinder or Tube of Wood, equal in Height to the Space left of the 


Rocket; or it may be continued up to the inner Vertex of the Cone that 
crowns your Rocket. Let the Thickneſs of the Wood a b, be + of the 


Diameter a c; and let the Bottom f g be + of the ſame Diamerer, to 


which may be faſtened a Leaden Bullet by way of Counterpoiſe. This 


Tube or Caſe ſhall be filled thus: Firſt, pour in Cors Powder to the. 
Height of 4 a Diameter, and upon chat a Lal Ball, the Conſtruction 
of which 1 ſhall teach you in the Third Chapter of the next Bock; 


over this Ball put flow Compoſition; upon this, Corn Powder again in 


the ſame Proportion as before, and upon chat another Light Ball; then 
flow Compoſition ; and in this Order you muſt proceed al your Caſe 
or Tube is filled up. We ſhall treat of flow Compoſitions hereafter; and 
in our Book of che ſeveral Pyrotechnical Machines, . we will enlarge 
upon what relates to this ſame Caſe. The whole being diſpoſed 
after this manner, and the Tube filled as we have diradted, 8 well re-in- 


forced with good Iron Wire, or ſtrong glued Packthread, for fear the 


Powder ſhould ſplit it, it ſhall be fixed in the Middle of the Squibs 


with its Mouth downwards upon the Maa and Corn Powder abovemen- 
tioned, The whole being thus compleated, ſhall be cloſed at Top with 


a Wooden or Paper Head, according as the Rocket-Caſe is made of ei- 


| ther the one or the other of them, You have a full and lar Re. 
preſentation of this | in ip 50. > * 


"a Fs 
* . 1 


„% | 


Fig. 50. 
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Fig. 51. 


Fig. 2. 


Fig. 53. 
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SORT IV. 


This kind of Shy-Rocket differs but little from the foregoing, except 
that inſtead of ſmall Rockets or Squibs in the empty Space above the 
Compoſition, you put either Sparks or Stars (which we ſhall teach you 
to make in the Third Chapter of the following Book) interſperſed with 
Meal and Corn Powder : As for any thing elſe relating to it, you are to 


proceed i in the ſame manner we did with the Firſt. he the Repreſen. 
tation of this in Fg. 5 1. 


830A v 
You ſhall take a Rocket of any Size you will, and fl it with a proper 


Compoſition to 2 1 Diameters of its Orifice or hollow Cylinder; and 


cover it with a Wooden Cap, whoſe Thickneſs is 4 of the ſame Diame- 
ter; and over that, Corn Powder to the Height of 5 of a Diameter; and 


upon that, Compoſition to 4 of a Diameter: This muſt be covered 


with a Cap, and that again, with Corn Powder as before; and upon that, 
Compoſition as before, and ſo on till the Rocket is quite filled. This 
done, it ſhall be tied cloſe and firm at Top, and bored to the Depth of 
2 1 Diameters, 15 52 ſhews ad the whole Order of this. 


SORT VI. 
You ſhall firſt hs a Rocket, and fil it according to the common 


Rule and Order, and bore it as we did the Rocket of the Firſt Sort. This 
done, prepare certain Boxes or Caſes of dry light Wood, the ſame as 


you fee repreſented in Fig. B, under Fig. 53, or elſe firm Paper Caſes 
like thoſe of Rockets, choaked cloſe at Bottom. Then with hot Glue 


tick as many as you pleaſe of them, to the exterior Surface of the 


Recket as you ſee in C, minding to place them in a Spiral Direction, and 
tye them faſt with good Packthread as you fee in the Letter D. Into 
cach of theſe Boxes put a Running Rocket, filled with Meal Powder, and 
opened at the Choak, through which and the Boxes, the Fire may be 
conveyed from the great Rocker, The great Rocket might ſerve for a Petard 

or Cooler filled with Corn Powder, but inſtead of that, you may uſe 
Iron Crackers, whoſe upper Part ſhall be filled with fine Powder, and 


the lower Part with Rocket Compoſition. The Letrer A ſhews you one 


of the abovementioned Boxes, with the Running Rocket in it, to render 


the TY more 9 to your * 


SORT 
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Fil a Rocket Pank a Teaſonsble Oompoltion, to the Height of 2 Dia- 
meters of its Ofifice; and bore the ſaid Compoſition to the Depth of 
one Diameter, and to the Breadth of + + Diameter. Cover this Boring 
with a piece of Paper only, to prevent its being filled up whilſt you 
drive the reſt of the Rocket; this Order you are to obſerve till your 
Roc get is quite filled; (namely) * always putting in 2 Diameters of 
Compoſition and boring one. See Fig. 55. "oY : ha 


SORT VIL 


You muſt here obſerve the ſeveral Circumſtances relating to the Firſt, 
Fourth, and Sixth Sorts, as well in filling this Rocket, as in boring it. Sup- 
poſe then, that you have a Rocket prepared as it ought to be: You ſhall 
ſtick round the Outſide of it, as many Paper Crackers as you ſhall think 
fir, (ſuch as you ſee diſtinguiſhed by A) and at ſuch Diſtances as you 
ſhall chink moſt proper. Then prime both chem and che Rocket . {IP 
Meal Powder, Fig. 56 plainly 1 illuſtrates mk. Fig. 56. 


son If. 


This Ninth Sort of Rocket ſhall be prep ,ared after the lellowing or- 
der: You ſhall firſt fill the Rocker vin a ſutable Compoſition to the 
Height of 2 4 Diameters; which ſhall be covered with a Wooden Cap, 
* an Hole through the Middle of it: And over the Cap you ſhall 
put a Layer of Corn Powder to the Height of f of the Diameter of its 
Orilice 3 upon which ſhall be a Layer of Compofition to the Height of 
+ of the ſame Diameter. Then taking a ſtrong Cord, choak the 
Rocket cloſe above the 5 7 1 a a ſmall Hole of Com- 


5s 


Crnpotin to the Rt Height as W and choak | it again a N 


time. In chis Order you toll proceed till the Ahr! 1s filled 5 This 
vill pop obvious to 700 „„ E.-. „ ieee . 


s * 


This Rocket has nothing particular 3 = * 4 2s 10 Gn F 


from the reſt ; for, firſt, it is filled and bored after the ſame ——— 
with thoſe of che Firſt, Fourth, and Sixth Sorts. There is only/ an 


Addition to it of a Report, and upon that, a longiſh hollow - piece of 
Wodd in a Spherical Form, filld with an Aquat Compoſition, (by 


a" 
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Fig. 58. 


mon Compoſition, and bored as uſual : Bind them up together in a 


Fig. 59. 


Fig. 60. 


off, and having taken its Flight into the Air, you will ſee two Sorts of 


Fire (namely ) that of the Rocket darting its Rays downwards, and the 
other iſſuing from the Head, and ſpreading abroad in the Air like &+ = 


great Fire Rain. | This 3 is ciearly 8 to you in Fig. 58. 
SORT XL _ 
Take 7 ſmall Rockets of 2, 3, 4, or more Ounces, filled with a com- 


round tight Bundle, and wrap them about with ſtrong Paper or Paſte- 


board, and head them with a large Cone of the fame, as you ſee in A. 
You muſt not forget to ſtick them (I am juſt going to inſtruct you in the 
Rules relating to that) in ſuch a manner, that the upper End of the 


Stick may come under the great Paper Caſe that encompaſſes the 
Rockets. Fig. 59 will fully inſtru& you as to this. 
Obſerve here that the ſeveral Sorts of Rockets T have been now treat- 


ing of, require to have Sricks faſtened to them, to ſerve them as a 


Counterpoiſe, and to aſſiſt them in their right Aſcent. They are uſual- 


ly made of light dry Wood, ſuch as Pine, Fir, and Lime-Tree. Their 


Length muſt be to that of the Rockef in a Septuple, or at moſt, an Octu- 
ple Proportion ; that is, they are commonly 7 or 8 times as long as the 
Rocket, They ought to be of a tolerable Thickneſs at the End to 
which the Rocket is tied, and from thence down to the lower End go 


gradually tapering to a Point. The neceſſity there is for them, is not ſo 


much on the ſcore of their Figure, as on account of their extreme 


Equality as to Weight; or the nice Mgquilibrium which muſt be ob- 
ſerved in fitting them to the ſeveral Weights of Rockets. Now you will 
find it no great difficulty to adjuſt them exactly, if you put the Stick at 


two Finger's Breadth from the Neck of the Rocket upon the Edge of a 
Knife, or upon your Finger, and if in that Situation both Ends are in 
Aguilibrio, you are right; that is, the End to which the Rocket is fa- 


Rened and the other muſt be exactly parallel to the Horizon, without 
inclining or wavering to one Side or the other. But if your Stick End 
happens to overbalance, you muſt pare and diminiſh it till it comes to 
an Aquilibrium with the Rocket End. You have a Rocket with its Stick 
plainly” and curiouſly repreſented in Fig. 60. Brechtelius teaches us a 
Method (which, is eaſy enough) to find out the proper Length of theſe 
Sticks in Chap. IX. of the Second Part of his Pyrotechnics, as follows: 
Add one to the Number of Fingers that conſtitute the Length of. your 
Rocket, and multiply the Product by the Length of che Rieke and you 


will 
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Aquatic, I mean ſuch Compoſitions as are contrived to burn upon or in 
the Water, which I ſhall give you in the following Book) or any other 
ſtrong Mixture. You muſt fire this Rocket at the Head before you fire 
it at the Orifice of the Choak, becauſe the upper Compoſition has no 
Communication with the lower Part of the Rocket. Being then moved 
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will have the due Length of its Stick: For Example if che-Recket is I 
8 Fingers in add I to them, and y you will have 9; which Num- BO 
ber multiplied by 8, which is the . or Height of the Rocker, will 

give 72. you ſhall then tye a Stic of ſo many Fingers in Length to 


= Rocker. 


3 : 


CHAP. VII. 
of Sky-Rockets that mount op 4 ede 


— 
— oa” 


— 
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T a ſmall Rocket of 8, 10, 16, or 18 Loths, filled ad 3 as 
uſual, and fix four ſmall Mi ings to it after the manner of the Fea- 
thers of an Arrow: (Letter A in Fig. 61 will explain what I mean.) Fig. 6t. 
"Theſe Wings muſt be made of light Wood, ſuch as ime-tree, or elſe of 
Paſteboard, and muſt be placed croſs-wiſe. Their Length ſhall be ; of 
the Length of the (97. "n and their Breadth at Bottom hall be £ of = | 
ſame Length; their Thickneſs may be left to your on Diſcrerion : Be 
Nevertheleſs if you would have it in ſome fort proportionable to their 
Length and Breadth, it ſhall be of 5 or f of the Diameter of the 
- Rocket. 
In Fig. 63 I haves given you the 1 of a little Contrivance Fig. 83. 
compoſed of 4 Rods, a Bottom, and an Handle beneath, upon which 
you may ſet this ſort of Rockets when you fire them. It needs no far- 
ther Explanation, ſince it may be readily underſtood by the Figure it- 
ſelf. In the Middle of the Bottom-Piece, in which the aforemen- 
tioned Rods are fixed, is a little Cavity or Chamber, that has Commu- 
nication with a little Channel; the which as well as the Chamber itſelf 
_ be filled with Meal en when you would fire your Rocket. 


8 OR T u. 2 


This kind of Rocket differs but little from the ap vide hat its 
Wings are otherwiſe contrived; for upon this you have but three only, 
of the ſame Thickneſs with the others, but pretty different from them 
in Height and Breadth; for the Length of theſe is equal to the whole 
Length of the Rocket to which they belong, and àfe fixed upon it in 
loch a manner, that the Lower Expemitie of them deſcend one Dia- 
meter below the Neck of the Rocket, and conſequently their Upper Ex- 
tremities muſt fall an equal Portion ſhort of the Head of it. Their 
Breadth ſhall be a Semi-Diameter of the Orifice or hollow Cylinder of 
the Rocket, as you may ſee by a, b. You may, if you — fire this 


Te kind 


Fig. 62, 


Fig. 64. 


Fig. 65. 


the Hole Fad the Center of each Head ſhall be made to "fit the 
Rocket exactly. In ſhort, being nicely. fitted, and thruſt through the 


Fig. 66. 


Phat Jo 1h ou e covered che Compoſition in it with Corn Powder to the 
c 


: l de be bored throughout the whole Height of the Compoſition. This 
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"ws of Ricker upon rhe Conttivance above teſeridel; in order w 
e up eee bes Fig: in l 


L361 $1: 
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Having made a Rocket of what Size you 155 N to Ph ordi. 
nary Method, you ſhall to the Neck of it faſten a piece of Tron Wyre, 
with an Iron Bullet zt the End of it, ef the ſame Calibre with the 
Rocket : This Wyre all be turned in 2 Spirab like a Screw, and ſhall 
be as near as. ble of ſuch a Length, that in caſe it happens to widen 
or ſtretch a Mette, the Bullet may notwichiſternlldg be in Æquilibrio 
with the Rocket, in the ſame manner as we juſt now ſaid of Moaden 


Sticks, Fig. 64 will give you a perfect Idea of this. 


oRT Iv. 


After ou have prepated' a _ as you have beck cally Ktelied, and 


of one Dtarieter fill up the remaining Vacancy wich Raſpings 
Wings of Lead; obſerving chat the Quantity of it b. ſuch, as oh 
ene the Weight of the * it PP to. Conſult Fig. by 
which will ſet ig Fu „ 


— 7. 
of Water-Rockers or fuch as Barn and Swim 1 the 
= A 
40 N * 


0 U ſhall fill a Rocket of 2 or 2 Loths with a ſutable Compoſition 
to the Height that we uſually fill common Rockets; and fixing a 
pon the Compoſition with a Report of Corn Poder above it, it 


done, RY are a Paper Cylinder, with two o al Wooden or Paſteboard 
Heads or Baſes, having a Hole bored through the Center of each. The 
Height of this Cylinder ſhall be equal to Ft half of the Rocket, and 


Hole in the Ok of each Head of the Cylinder, throw 7? into a 
quantity of melted Wax or Pitch; after which the Rocket may be fired, 
and thrown | into the Water. See ve. 66. 


SORTS 


250 een cu ane, 


sonrs 1. m 


+ Theſes Sorts differ nay Terks 8 che g kts e ot 
che manner of filling and boring them, or any ching elſe telating to 
cheir Conſtrustion. And the only difference: between theſe two; it, that | 
the Firſt (ws, Fg. 67) ought. co be ſhut up to the Neck in a Paper Fig 67. 
Cone, whoſe Vertar, (as you ſue in the F:gure) or Bot, no matter | 
which; is made faſt to the Neck of the Nate. The Second (wz/ 
Ng. 68 is put into a Bladder full of Wind; which muſt not ba dipped Fig. 68. 
in melted Wax or Pitch like other Water-Rockets, but only dawbed aver 
with a Liniment, made of h Parts of Linſeed Oil, #0 "Parts of Bole 
Armoniac, one Rug of Plume Aus and bat, oy a n * * | 


; N 1 
| 5 3 „ »% Ys IN x TY N {+ * 
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> 100 Na r 
The Ricker whichioon afe ee in Ng. . muſt; be n 65. 
after the ſame manner we ordered wich rexard to che Ninth Sort of 
Sky-Rockets in Chap. VI. of this Book, excepting that it muſt not be 
bored, and that the Orifice of its Choak is very ſmall, which it has in 
common with other Water-Rockets ; this is not deſigned to move up- 
on the Surface of Water, but to burn in one particular Place; and for 
this Reaſon there is a Weight tied to the Bottom of it at A. This alſo | 


muſt be plunged in metred Wax or Pitch, as welb az all thy following. 
8 0 R T v. 


Eg. 50 rept efelics u Revker v ich is pr . 70. 
with the Third Sort of Sky-Rocket in Chap. VI, only wich this difference, 
that its Compoſtion is ſeparated by a ſolid Cap G from certain Sparks'and 
Stars intermixed with Meal and Corn Powder. To this alſo belongs a 
little Iron or Wooden Tube diſtinguiſhed by BI And from: tack Bud of 
this Tube, there goes another ſmaller Tube (un.) C D and F BI all 
three of which have a Communication with one another, and Ie wir 
with the Compoſition, and the Stars, &c. aforeſaid. The Fire, ay ſoon - 
as ever the Compoſition is burn d down to the Cap, is conveyed through 
the aforementioned Tubes to the Head of the Rocker, where accending 
the Meal and Corn Powder, the Stars, (and whatever elſe might have 


F been in it,) are blown op ies the Al ohm res amt fs 
feen in Letter A, 
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% | 


m Fig. 71 you have a Recket that is heb be eee 715 
babe which we deſcribed in Chap; VI; for here the grear Boxes 


or 
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or Caſes diſtinguiſhed by E, and the Rockets contained in them by B; 


and the others of ſmaller Size, pointed out by D, and the leſſer Rockers 
in them by C; ftick alſo to the great Rocket A ; which communicates 


Fire through the little Tubes H, into the Boxes on each Side of it; 


which enkindling the Powder. under the Rockets contained in them, 


blows them up into the Air to perform their Parts. This kind of Rocker, 


together with the Boxes:or Caſes on each Side of it, muſt be wrapped 
about with ſtrong Paper, as may be ſeen in G, and then thrown into 
melted Wax: Nor muſt you forget to add a Counterpoiſe under it, that 


ir may burn upright, and Gout at RP: an — ES above. * Wa- 


Fig. 72. 


Fig. 73 


ter. 


SON Vit. - 


The Rocket which you have in Fig. 72, has nothing farther in the 
Preparation of it, than what I directed with regard to the Fourth Sort 
of Rockets in the foregoing Chapter ; ; and all the difference between them, 
is, that this is not to be bored, as I have already obſerved ; beſides 1 its be- 


ing coated with Wax or Pitch, and burning in ng * ater. 


r P * ” . 
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-C H A B. AK 
Of Rockets that run pon Lines or Ropes. 


8 ORT. 1. 


V E two Iron Ringe or a Wooden Tube to a Rocket filled with a 
certain quantity of Ounces of a ſutable Compoſition, and bored 

as it ought to. be : Then reave through the Rings, or Tube, the Line 
which you would have your Rocket to run upon. This is of the moſt 
ſimple kind; for being arrived at the Place, which the Duration of its 
combuſtible Matter will allow it to reach, it there ſtops. The follou- 
ing will be much more artificial. Vou have a Repreſentation of this in 


75 
SORT 1. 


Fill any 8 Roc ler, whoſe Orifice may be equal to chat of the 
foregalas 1 much longer) to the Height of 4 Diameters, and bore it 
to the Depth of 3 1. Then upon this Compoſition put a Cap or a little 
Wooden Partition which muſt have no Hole through it, and may be 
glued to the Infide of the Rocket, or any other way well ſecured, to 
prevent the Fire, when it is arrived at that Length, from catching hold 
of che e contained in the other Part of the Caſe. This done, 


| you 
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you muſt charge the Remainder of the Rocket to the ſame Height as 
before; namely to 4 Diameters; 3 4 of which muſt be bored. Vou 
muſt then choak the Rocket at Top, and make a little Receptacle for the ; 
Priming” as at the other End; or elſe fit à round piece of Wood to it 
wich an Hole through the Middle of i it, as may be ſeen in A, which | 
muſt be covered with a little Cap, as you will ſee diſtinguiſhed by. the 
ſame Letter. To this you muſt add on one Side a Tube 12 of a ve- 
ry thin Iron Plate, which muſt be filled with Meal Powder. . Bore. an 
Hole through the Side of the Rocker near the Partition in the Middle, 
and fill it with Meal Powder ; which is done, the more readily to con- 
vey the Fire through the Tube, to the other Retepracle where it lights 
the Rocket at the other End, and conſequently obliges it to return back 
to the Place from whence it came. The upper Part which holds the 
Priming muſt be covered with Paper, as well as the ſmall Tube that con- 
veys the Fire from one End of the! Rocket to the other. This ſhall alſo 
have a Wooden Tube, or two little Iron Rings to tun upon along the» - 
Line. You will have the more Diverſion if you tye (mall Paper Crackers © 
all round it. The Contrivance of this Rocket 1 is N58 8 Lou ow 
a n of! it in Gs 74. we uh of 80 Fig. 74. 


2 : 2 
T 
— 5 « 


ig - SORTS in Foy W. 


Take two Reckets of 1 al Length, conſtructed e to oy 1 
thod we have already laid down, and let them be bound together with 
ſtrong Packthread, and let the Head of the one be even with the Choak 


of the other, and ſo on alternately, to the end that the Firſt of them 
being burned out to the very End, it may catch hold of the other, and 
oblige them both to return back again. The extremity by which you 
intend the firſt ſnall fire the other, (chat is the Neck of "the one and the 
Head of the other) ſhall be capped with Paper, or any thing elſe, as you 
ſee in Fig. A, minding, to fill the Vacancy of the Cap with [my Compo- 
 fitien., In ſhort, you muſt add a Tube to them, to run upon. See 
them repreſented by Fig. 75 and 76, by which you will obſerve a diffe- Fg. © 
rence. between them; the latter having a piece of Wood hollowed on 
each Side to receive them both, and keep them at a little diſtance 
from one another, in Conde that if by chance the F irſt ſhould 
burſt, the other may receive no damage from it. 
Obſerve here that theſe Rockets commonly ove to fire ſeveral Py- 
robolical Machines which are uſed upon Rejoicing Occaſions. Some- 
times alſo they are diſguiſed under the Form of divers Animals, whe- 
ther Fictitious or Real, ſuch as, Flying Dragons, Doves, and other things 
which you would contrive to vault and run up and doun, which we 
ſhall treat of in our Book of Pyrobolical Machinery. 
In Fig. 77, 78 and 79, you have three Contrivances for 
Shy-Rckets when they are to be fired. 


hanging tt” 77, 
Uu CHAP. 


1 _ Bir e asi Vice in Rockers, 18, le zer ke 


25 -edindin luſpended upon the Nails, waſting ne any ö without t moving 
F Mr or riſing | | 


_ poſition | is burn'd out. 2 4 
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AF 'Y, 


they ought. 
„The Sixth is, when the Caſes hang any ee upor the Nath, and che 4 
fruſtrate the Hops, 


cient if you keep af Bye 
and provided againſt; and in order to avoid and redtific 2 pleaſe to 
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* 1 PR better fk "NY How fo. 22 then: 75 
„ e with what ought þ be n in the wel Conſtrugi: 
0 enn, er e Tj 1 8 


K. 8 


ing fired, and mounted te the Height of 2 or 3 Perches, chey break 
. diſperſe without perfatthing their proper Effects, 
The Seren, whith is not mueh better than the Firſt, © is u When they 


At alli; -2 7 FRE 
The Third is, When in chit Albent they form an Arch, 6 deſerving 
a \ Seini-Circle, recuris down _ to. 11 Ground before all "their Comme 


The Fourth is, AR they mount in a 8 piral Lite: ile up in- 
to the Air, without obſerving an 2 regular and ne Matton as 


The Fifth is, when they move u p heavily and tavily, as * e re- 
fuſed or feorned to Uke cheit rieb 


2 , 


Compoſition riſes and diſperfes in the Air. 

There is till a greater Number of vexatious Accents, which may 
rhe Labour, and the F of the Hymns ; and 
which would be rooxedious for me here to enumerate. It will be fath- 
upon theſe, which are the moſt to be feared 


oblerwe du n eule. , Were e 


# wk Y * 


jt Uh Hides for 15 PE "A 4 Kod, without 
„ n ; 


1. Vevr Rovkets dall have their. Heights kak to weir Un 
fices or bollew * after che manner we have 0 often re- 


a, Whchber; ce die mice of Paper, or Wood, chey ſhall be 
Cas too thick nor too thin, 
3. They ſhall be made of Paper. which is | envierarcly ay neatly 
 Towled, and _— tight to the Romer. 
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4. Their Necks ſhall be well and firmly choaked ; ſo chat · neĩther the 
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Knots of the Cord or Packthread, nor the Folds of the Choak, may di- 


late or give way; and therefore they ſhall be reinforced with Give. 


5. All the Ingredients that enter into the Compoſition, being exactly 


weighed in Proportion to the Orifice or Size of the Rocket you intend 


to make; ſhall be firſt mealed and paſſed through a Bearce ſeperately: 
Then weighing them again, they ſhall be well incorporated together in 


one Maſs, and mealed a ſecond time, aA 1 a fine 3 as 
before. 


6. The Saltpeter and Sulphur Mell be Surived wd Len 3 8 5 
poſſible: The Coal ſhall be purer well burn'd free from Moiſture, | 


Branches of Willow: And on che contrary be cautious not to make it of 


Birch, Oak, Maple and Service- Tree ; becauſe ah are * im- 1 


pregnated with a great deal of groſs Earthy Matter. 
7. Your Compoſition ſhall be Prepared. juſt before you brake is. * 


8. Ir ſhall be neither too moiſt nor too dry but en 


little of ſome Oily Humour, or a little Brandy. 


9. When you drive your ;Rockets, be aways mindful 8 bur oqual hes 


Quantities of Compojiteon into your Caſes at a time. 


70. The Snakes of your Mallet ſhall fall ina perpendieular DireQion bi 


upon the Driver. 


ber of Strokes every time you pour any Compoſition into the Caſes. - 


12. In Paper” Caſes you ſhall cover your Compoſition way Wooden 4 


11. Your Rackets muſt be driven, with Mallets of . ; 
Weight to their Size; with an uniform Succeſſion, and an equal Num- 


{es cheir Convenity (hall be plain chax they may be the more rely fe S, 


cured in the Rocker. 


13. Your Rockets ſhall be bord: wich a forable Borer, or Taper bin, | 


fo that their hollow Canes may be newer 00 3 nor too Narrow, 


too Long, nor too Short. 
14. The Cavity or hollow Cane ſhall hun Upright je” Perpendicular 


as poſſible, and exactly in the Middle of the Compoſitzon ; ſo as not in the 
leaſt to lean to the one Side or the other. 


15. You ſhall not bore your Rockets till juſt before you uſe cha, wad Es 


83 only, for fear of diſordering their Form. 


when they are bored they ſhall be senderly handled, with che ends of . 


16. Their Sticks or Rods ſhall be nicely proportioned to them, both 


n according to the Rule and Method above gi- 


They ſhall neither be bent nor crooked, une ven nor knatty ; but 


hag BY. — as ſmooth as poſſible; and if need be, they may be planed. 

17. Your Rockets being filled and compleated, take care how you put 
| them into too dry oritoo-damp à Place; bor bath the. one and the other 
ma ſpoil chem; heralare ghuſe dane dem pant Flac, | 


18. When 


FFF 
* . = 1 - 
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18. When you would fire them, they muſt be ſuſpended upon Nails, 
perpendicular to the Horizon. 

19. You ſhall not oblige them to move off with Burthens dilpropor- 
tionate to their Strength and though you are ſo exact as to load them 
with ſutable Weights, the whole muſt be achuſted with regard to 
Form, ſo as that it ſhall with the moſt Eaſe cleave the Air, and riſe with 


| the leaſt Oppoſition; ſo that their Burthens may in no reſpect retard 


their Riſing, which is a Motion the moſt unnatural and difficult to any 
Body. And this you are to obſerve the more nicely, the larger your 
Rockets are; which muſt retain in general (as much as poſſible) a Pyta- 
midical or Conic Figure, as being the beſt adapted of any Shape 8 


ſoever to pierce the Air, and to meet with the leaſt Reſiſtance from 


that Element. Tho' I muſt obſerve that a Spherical Form is the moſt 
convenient for a Body; which is to turn, rowl, and vault in the Air, 


| becauſe of the Equality of its Surface. 


20. You ſhall avoid as much as poſlible all Rainy; Damp, Main and 
Foggy Nights; as alſo thoſe which are Tempeſtuous or Squally. 

21. The different Effects produced by ſeveral Rockets, filled wich one 

and the ſame Compoſition, muſt not be attributed to any other Cauſe, 


than their not having been treated with equal Diligence 1 in every reſpect; 


whether in the Driving or Boring of them, and in many other Articles 
which ought to be ſtrictly obſerved. Or elſe to their having been laid 
up in Places of different Degrees of Dampneſs; and having thereupon 
contracted different Degrees of anne their Flight and Combuſtion 
will be various. 
22. If you would have che” make an 1 Appearance 3 in ths Ai like 
Fire Rain, or like a Cloud of Fiery Sparks; or like long and broad Ray 


darting downwards: You muſt mix your Compoſitions with a little of Glak 


coarſely powdered, of Filings of Iron, or Sawduſt of Wood. You may 
allo contrive ſo as to have the Fires iſſuing from your Rockets of divers 


Colours. As for Example; if you mix a certain Quantity of Campbire 
in your Compo. tion, it will yield a White, Pale, or Milky-Colour Fir-. 
If you mix a little Greek Pitch in it, it will produce a Reddiſh Copper- 
Colour Flame. If Sulptur, you will have a Blue Fire. If Sal Arm- 


niac, it will be Greeniſh. If Crude Antimony, the Flame will be of a 
ſad Yellow, or of an Honey or Box-Colour. If the Scrapings of Jun), 


it will be of a bright Silver-Colour, inclining a little to the Livid of 
. Lead-Colour. If the Raſpings of Yellow Amber, it will appear the 


ſame, but inclining to the Citroniſh. In ſhort, if you mix your Comp 
ſition with common Pitch, your Rocket will caſt forth an obſcure gloomy 
Fire, or rather a black thick Smoke which will darken all the Air. The 


Sieur de 4a Porte (ſometimes called Baptiſta Porta) tells us in his Natu- 


ral Magic, Book VII, and Chap. VII, that the Loadftone being buried 
under Burning Coals, commonly emits a Flame that is of a heil, 


Sulphurine, or Iron Colour. Whoſoe ver doubts this, may make the 


Expe- 
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Experiment by ſcraping a little of it into Rocket Compoſition, and ſee 
whether it be as he ſays or not: But however let him do it with 
Moderation and ſparingly, for fear leſt a diſproportionate: Quantity 
of ir ſhould deceive him in ſome degree or other. But I think, 
I have now faid enough concerning Rockets ; and I fear, I begin to 
grow tireſome to the Reader, and that I ſhall ſtrain his Sight too. 


much, if I keep him any longer looking up to the Sky. And in- 


deed, I apprehend that I have left nothing unſaid that may be of Uſe to 
the diligent and expert Pyroboliſt, and that I have fully warned him, as 

to what he ought to embrace or fly; what he is to follow or avoid. But 
before I conclude this Book, I muſt obſerve that it is impoſſible to meet 


with any Artiſt ſo perfect, but that he may err. ſometimes in ſome tri- 


vial Point, where ſuch a multiplicity of Circumſtances muſt be kept in 


Mind; therefore we ought not to paſs any Judgment upon a Pyroboliſt, 


nor infer any thing to his Advantage or Diſadvantage, from his good or 
bad Succeſs in the Conſtruction of Rockets. It would be endleſs to enu- 
merate how many different Accidents may happen in carrying on ſuch 


ticklif Works (though at firſt Sight they appear no other than Childiſh 


Amuſements) or even to tell of what Conſequence an almoſt incompre- 


henſible number of Particulars may be, which Argus himſelf with all 


the Eyes beſtowed on him by Fabulous Antiquity (in Alluſion to his 
great Sagacity and Watchfulneſs) would not be able to keep continual 
Sight of; much leſs avoid falling into ſome little Miſtakes, and conſe- 
quently would be far from providing againſt them all in general. There- 


fore all that can be done in this Caſe, is to take the Advice of good 


| Maſters, and to conſult able Pyrotechnicians, who often lay their Hands 
to the Work; for I muſt own and declare, that I make no Account of 


certain Perſons who having no Knowledge in the Practical Part, yet ar- 
rogantly take upon them right or wrong to cenſure the Performances of 


thoſe who are incomparably more. knowing than themſelves, with an 


envious Delign of wounding their Reputation, or blaſting their Ho- 


nour, or to inſtil a mean Opinion of them into thoſe who are ſome- 
times the moſt intereſted in the Loſs or Conſervation of the Perſons 
ſo decried. But what can we fay to theſe malicious Cenſors that 
may affront them leſs than that Old Saying : Ne Sutor ultra Crepidam, 


Let not the Shoemaker judge beyond his Laff. Now the whole Excellence, 


or univerſal Knowledge of Pyretechnics doth not- conſiſt in the Con- 


ſtruction of Rockets, which is but the leaſt Part of that great and noble 


Art; and accordingly we find that they are never employed but upon 


Tumultuous Rejoicings, on the ſcore of Victories obtained, Towns ſur- 
rendered, or Sieges raiſed ; or ſometimes at the Celebration of Mar- 


riages, br at Solemn F ae to divert the Gueſts; and in ſhort, at 
public Bonfires exhibited to pleaſe the People only. Therefore we muſt 
not peremptorily conclude any Man to be well skilled in our Art that 


ba a Knack at making Rockets ; for we find but too many who wil! 
"EN- a 
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make 4 Rocfel well enough; bot if you would go any farther with 
them, they will ask Pardon, and deffite to be excuſed. In truth, it 
would be an arränt Shattie, that ſuch Fellows ſhould affitthe the fine Ti. 
de of. Pyrotechniciaus; for with equal juſtice might a Mountebank, 2 
Countty Barbet, of 4 Fartiet boaſt of being x learned Doctor of Phyjc 
This chen is not che utmoſt Point of Perfection in our Art, and we 
miiſt believe that there is till ſomething of a fore exalted Nature, that 
ptopetly ald poſitively conſtitutes the true Pyrobohf, who may juſtly 
beat the Authehtic Denomination of Maſter. All our Inventions, and 

Fire Machines, together with that variety of Practice which will be ex- 

poſed to your View in the Sequel of this ork, will give you a juſt Idea 
of the by vo Pyrotechnician. I ſay then, again and again, for fevers) 
Reaſbns, that it is impoffible to deduce any Conſequence to the Diſad- 
vantage of the other Parts of this Great Art, from the tegular or irre- 
gular Aſcent of S Roc gets; as was practiſed by the Magicians of old, 
who drew Eoneliures with regard to Huf an Events from the Flight 
of Birds; and conſequently that we 6ught not raſhly (as I have already 
intimated) to condemn thoſe, who happen ever to be unſucceſsful in the 
Conſtruction of Rockets. What I have here faid is grounded upon ſuff- 
Cent Reaſons, and is a real Fact; for I knew in my Time a Maſter of 
the Ordraice to a great Prince (whoſe Natne I ſhall forbear here, cho 
he has never ſpared mine) who thought there could be none more able in 
the Pyrobolic Art, than thoſe who were well skilled in making Rockets; 
and accordingly not contented with careſſing them and receiving chem 
with open Arms, and admitting them into the Service of his Prince, 
and placing them in the Rank of Pyrobolifts; he by all his Endeayours 
fixed them deeply in the Favour of his Maſter, and continually fepre- 
ſented to him, the Neceſſity there was, for that incomparable Know- 
ledge they had in their At. But he has ſince then perhaps been 
convinced (if he would be convinced; tho' at the Public Expence, 
and not at his own) that RoÞzrs art in reality no other than Amuſe- 
ments; Inventions more properly calculated for the Diverſion of People 
who would ſpend thelt Lives in Debauchery and Diſſoluteneſe, than 
the true Thiinder of War. And indeed he found by Experience that 
they were not even ſufficient to ſhake the Enemy, much leſs to put 
them into Diſorder ; and that thoſe whom he had, with fo much Care, 
taught to make Rockets, were not only incapable of managing any War- 
like Machine with Skill and Judgment, at a Time when they were to 
tear the Enemy to Pieces; but alſo unworthy of the Title which he had 
too readily and liberally beſtowed on them. As for himſelf, the Str) 
ſays that not being able, or not daring to be preſent on the Spot, he was 
at a Place 40 Miles from thefice whilſt the Tragedy was acting; and was 
afterwards found in a ſnug Cornet out of all Danger, and meditating | 
this fine Saying in his Heart: Beatus qui procul Negotiis, Happy be 
Man who is out of Harms-way, 5 
| ut 
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But God give him Grace to ametid-himfelf ; fe that laying afide (if 
Shame does not prevent him) the Title and Office of Maſter, he may 
humble himſelf, and ſubmit to the Frrulu of good and expert Profeilory 
in our Art, and under them ſerve a commendable Apprentiſhip ; re- 
ceiving their Counſel no longer as impertinent or troubleſome Correcti- 
ons, but as uſeful Inſtructions towards the regaining of his Reputation, 
and the re-eſtabliſhing his Honour. As for thoſe worthy Gentlemen his 
Diſciples, who once embraced his Inſtructions with ſuch Warmth, and 
looked upon whatever he ſaid as pure Oracles ; I beg of them to know 
themſelves at laſt, and renouncing their falſe Doctrine, to think of pur- 
ſuing more rational Schemes for the future, towards the Advancement 
of their Fortunes. But as it is impoſſible to recall what is paſt, and 
ſince it is Sending for the Phyſician after the Man is dead, © ſay any 
thing more about this matter; I ſhall only add that I belisve this cele- 
brated Doctor would pretty well cure his own particular Infirmity, and 
apply a Remedy to the Damage he has done to ſo many deſerving Per- 
ſons, if he for the future would continually keep in his Heart and in 
his Mouth theſe Words of the Prince of Orators : 776; ſemitam non ſa- 
pis & alteri monftras viam. Thou thyſelf art blind, and yet wnddefs guide 
_ others. CER f 
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"PART the FIRST. 


BOOK V. 
Of FIRE GLoBxs or BALLS. 


HE Word Globe is of a more extenſive Significa- 
tion, and what we mean by it & much more va- 
rious as to Form in Pyrefechnics than in Geometry; 
for you muſt not here think that Globes or Balls are 

J) perfectly Round Bodies, and contained under one Sur- 

8 5 faces according to Euchd's Definition of the Globe 

and Sphere Book XI. Defin. XIV: but that we in ge- 

neral underſtand by it, ſeveral Bodies of various Kinds of Figure, all di- 
ſtinct and different from one another. For firſt, there are thoſe which 
are perfectly Round, ſome of which are Solid and others Hollow ; of the 
former are all Cannon and Muſquet Balli, &c. and of the latter are Gre- 
nado's and Bombs, &c. which are ſeveral ways filled according to the Rules 

of Pyroboly. There are again Balls made in the Faſhion of an Egg; others 

of a Spheroid ; ſome in Form of a Citron or Pear, or a Cylinder, and in 

ſeveral other Shapes which the Workman may give them. Beſides theſe 

of ſimple Kinds of Figure, there are others compounded, that is, that 

partake of ſeveral ſorts of Form together. And what is {till farther ex- 

| traordinary, I have in the Magazines of the Earl of Oldemburg, and in 
ſeveral other Places, ſeen very old Grenads's that were ſhaped perfectly 


like a Cube or Parallelopiped. Now let their Qualities and — 
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be what they will, and whatever Form or Figure they may bear, I beg 
the Liberty of calling them by the general Denomination of Fire Globes 
or Balls ; at the ſame time obſerving to give them Sirnames and Epi- 
thers ſutable to their particular Properties and Effects, to diſtinguiſh them 
the better from one another. This is the Subject I propoſe to entertain 
you with in this Book, which we will divide into /T'wo Parts.” In the 
Firſt of which we ſhall ſhew you, and as it were make you handle (with- i N 
out any danger of burning your Fingers) all the Sorts of Recreative Fire- L 
Balls both Aquatic and Terreſtrial, or ſuch as run and leap upon Horizon- Oba 
tal Planes; and thoſe alſo which are projected from Mortars, which be- 
cauſe they perform their Parts in the Air may be properly enough called 
Aerial. The Second Part of this Book ſhall treat of all thoſe Balls 
which we call Serious or Military; that is, of all thoſe that are uſed 
upon Warlike Occaſions, as well to repel and oppoſe the Aſſaults of the 
Enemy, as to convey Fire and Dread into their Quarters, whenever it is 
needful. I hope it will not be taken amiſs that I here give the firſt 
Place to the Recreative Fire-Balls; for in ſo doing I only imitate Na- 
ture, who firſt forms the Fætus in the Womb, which from Infancy ad- 
vancing by degrees to Puerility, is thence gradually conducted to Virili- 
ty, and at length compleated in perfect Manhood. Theſe Recreative 
Works of our Art are but the firſt Fruits, or rather the Seeds which pro- 
duce the many fine Fruits of this noble Science. They are as it were 
the Lower Rounds of a great Ladder to the Higheſt of which hone miſt 
hope to arrive: Or to lay aſide the Allegory, and ſpeak in direct Terms; 
none mult expect to attain a thorough Knowledge of what concerns the 
terrible and wonderful Machines of War, but Thoſe of a fertile Genius, 
a robuſt Body, and of an Intrepidity not to be ſhaken by the horrid 
Bellowing of Cannon, nor diſmayed at the 'Tempeſtuous Iron Hail pro- 
jected from thoſe mercileſs Thunderers. But let us have done with this, 


and take in hand the Subject we propoſed to treat of in this Book, + - 
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Fig. 80. 


RE CREA“ iE GLOBES, 


ter aforeſaid. The oppoſite part of this Globe ſhall be opene 


ſtopped up with a Tompion that has been ſteeped i 


make it of equal Weight, or ſomething heavier than a Bulk of Water 


divert yourſelf with it, light the Priming, and as ſoon as you find, that 
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K 2 ZAC 0 = 2 ay * 5 


CONCERNING 


of Aquatic Globes, or Ab as Burn and Swim «pon the Water, 


DETT "I 


Ja. 17 E T an hollow Wooden Globe made of what Size you think 
4 * 2 fit, and let both its Convex and Concave Surface be perfect 
5 NE 2 75 Spherical: The Thickneſs of the Wood throughout ſhall be; 

of the Diameter A B, as you ſee in A C, or B D; and ſhall 
be ſurmounted by a Cylinder, whoſe Diameter E F ſhall be 3 of the Dia- 
meter A B, and the Hollow of it G H ſhall not exceed £ of a Diame- 


ned, to re- 
ceive a Tompion I K, of the fame Diameter with the above Cylinder; 
by which Opening, the Compoſition muſt be put into the Globe when 
you would fill it; and through which you have the conveniency of put- 
ting a Petard or Report made of an Iron Plate in a Cylindrical Form, 
and which being filled with good Corn Powder, muſt be laid athwart as 
you ſee in M. The Globe bei ing thus prepared, ſhall be filled wich one 
of the Aquatic Compoſitions, which we ſhall hereafter treat of, and then 
in hot Pitch. This 
done, you ſhall run as much melted Lead over it as may be ſufficient to 


of the ſame Magnitude with itſelf. I halt cell you why this is done to- 
wards the End of this Chapter. In ſhorr, this Ball being adjuſted after 
this manner, it ſhall be thrown into melted Pitch. When you would 


the Compoſition is thoroughly inkindled throw it into the Water. Fig. 8o 
repreſents this, 


SORT 


s NT n 


This an Which you fie leprelehtedl in N 55 Ae 6a as Tn T 

bovemetitioned'tto farther, than chat tHe Forin . 18 t . 
ical ; and che Section parallel to the Kris Gf it 8 6 ſong. 

Thickneſs of the Wood throughout the whole, its Tempion La 
and its Vent-hole B, obſerve the very ſame Proportions as in * above- 
deſcribed Globe. Beneath it you have a Leaden Grenade diſtinguiſhed 
by A, charged with Corn Powder, the Neck or Fuze of which goes into 
che Bottom of the Globe, as the Figure THews you. In Hort, it müſt be 
fled with one of the Aquatic Chinpofiritis1 ſhall hereafter give you; And 
chen well coated with Pitch, before it is thrown into the Water. 


SORT HI. 


You ſhall get an hollow Wooden Cylinder, made by a Türer of the Fig. 83. 
Height A Dor B ©, which ſhall be x Lor che Breadth AB or D GC; it 
ſhall at Top be ſtopped up with a Wooden Tompion with an Hole ir in 
the Middle 2 it, of a Conic Form to Hold the Nane, the inferi 
Breadth of which E F, ſhall be; of the Height of the Eb: and + 
ſuperior Breadth of it G H, + of the Inferior. You ſhall fill it with one 
of the Compoſitions I ſhall hereafter give you, and ſtop it well up with a 
Tompion, after having wrapp'd it round with a piece of Cloth dipped i in 
hot Pitch or Tar ; beneath it you may fit 4 Grenade, or a Report, as you | 
ſee in R. The whole being thus ordered, you wall near the Vent-hofe 
fix an Æolipile, as you ſee in L, which is td be contrived after the fi 01 
wn Method. Get a Founder to caft you a freall ho ow Globe, 55 

it may be of any other Form if you will or elſe you ma make it 

foldering two Hemifpheres cogerher ; from tie Top of it iſſue twe 4 
hollow tapering Pipes like Horns, but let their Carities be as ſmall 
as you can poſſibly make them, eſpecially towards the Extremities « 
them; in ſhort, their Diameters may be equal to * the Dia iameter of the 
Subſtance of their reſpective Pipes. Being thus adjuſted, cover it with 
Burning Coals, and let it there remain till it is red hot : Take it burning 
as it is, and put the ſinall Pipes of it inſtantly into Water, and ler chem 
be immerſed a little till the olipilg is quite cold; during which time it 
wilt have imbibed a certain Quantity of Water, more or leſs according 
to the Bignefs of it. This . Ball ot t Folipt being ordered as we have 
now Gretel you ſhall ſecure it faſt near the Vent-Hole of the V. ater- 
Globe with ſmall Nails or Pins running through a little Handle adjoiy 5 
ing to the Lower Part of ir. This done, you ſhall fix os all. 
Flutes or Tubes on each fide of your Wate er-Globe, ſuch as you ſee in 1 

and R (in the ſame Figure) ſo contrived that their Upper N may 
exactly fit the * of the 898 of the 22 Having done 


z al 


K 
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Fig. 82, 


Fig. 83. 


all this ſet fire to the Priming with the End of a Match, and when the 
Compoſition is accended and got to a ſtrong Head, throw it into the Wa. 
ter; and in a little time the Fire ifluing from the Vent heat ing the Æali 


pile to that degree as to make the Water in it boil, it will diſcharge itz 


Steam through the ſmall Pipes with great Violence, which ruſhing into 
the Flutes above-mention'd, they will yield an odd kind of Harmony, 
Fig. 82 will give you an exact Idea of this. 6 


SORT Iv. 


In Fig. 83 you have the Repreſentation of a Water-Globe, which the 
Germans call Binſchwerm. This needs no particular Deſcription to il- 
luſtrate it, for the Figure explains itſelf. The Height of this Globe ſhall 
be proportioned to the Running Rockets it is deſigned to contain, tho it 
is generally made 1; as long as it is broad. The Wooden Tube diſtin- 
guiſhed by A, ought to be equal in Height to the Globe; and ſhall be 
filled with a Compoſition of 3 Parts of Powger, 2 of Saltpeter, and one 


of Sulphur. You again, are to add underneath it a Paper Cracker, as you 


Fig. 84. 
an 


d 85. 


ſee in C; Dis a piece of Lead ſerving for a Counterpoiſe ; in ſhort, you 
muſt add a round piece of Board to buoy it up upon the Water, a Profil 
of which is repreſented by B. ak, NE of ow” 


SORTS V, and VI, © 


| In Fig. 84 and 85 I preſent you with the Conſtruction of two Water- 
Globes, which have a near reſemblance to one another as to Effect, but 


very little Affinity to each other as to Form. In the Firſt of theſe, the 


Middle of it A, is filled with an Aquatic Compoſition, which muſt be 


ſtopped up with a Wooden Tompion as you ſee in H; which muſt be 


pierced through and through in the Middle to receive the Priming. In 


B and C you have certain Hollows or little Receptacles for holding 
ſmall and great Rockets. The Letters E and D point out the ſmall 
Tubes of Communication, through which the Fire is conveyed to the 
Rockets. F is an Hole through which the Fire has Paſſage to the 


Leaden Grenade, or a Cracker, one of which we uſually faſten to the 


Bottom. So much for the Firſt Figure, proceed we now to the Second. 
You are to fill the Middle of this, as well as that of the former, with 


an Aquatic Compoſition, as you ſee in A. This Globe incloſes two Orders 


or Sorts of Rockets (viz.) Greater as B, and Smaller as C. The two 
Tubes which convey the Fire from the Body of the Globe to the two 


Rockets are denoted by H and N. D is a Report of Corn Powder, which 


is ſeparated from the Compoſition by the Wooden Partition E, which has 
an Hole bored through the Middle of it. Farthermore F is a Cap that 


covers the Compoſition, which is in like manner perforated in G, where 


you are to ſer Fire to the Whole. You may make Covers or Heads of 
5 paſted. 
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the Running Rockets, in order. to hide them. In ſhort, O and P are 


paſted Paper, or of Canyaſs dipped in Glue, and ſometimes made of an 
Tron Plate, with which you cover the Tubes M and N, which hold. 


177 


two Cavities or Grooves which are to be filled with Meal Poder, to 
fire the Rockets which are placed over them. The bets of this will 


fully inſtruct you. 
so R vn. 


Get a Wooden Olle that is perfectly Round and Hollow within, and Fig. 86. 


pierce the Outſide of it with certain Cavities, of ſufficient Capacity to re- 


ceive a Running Rocket ; however take care that they be not made ſo deep, 


but that there be the Thickneſs of a Finger of the Wood, between the 


inner Extremities of them and the Aquatic Compoſition, contained in 


the Middle of the Globe A. That the aforeſaid Compoſition may have a 


Communication with the Rockets which are thruſt into the Cavities above 


mentioned, you ſhall bore the Wood between them with a fine Gimbler, 
or with a red hot Iron Pin, juſt as you ſee in B; which Hole ſhall be filled 
with Meal Powder. This done, the Vertex of the Globe ſhall be ſur- 


mounted by a Wooden Cylinder or Tompion, crowned with the He- 


miſphere C, made hollow to receive the Priming. In the oppoſite Part 
or Bottom is a Tompion D, which is likewiſe hollow to give Paſſage to 


the Fire, that it may enkindle a Cracker which we commonly fix be- 


neath ir. In ſhort, E points out a Leaden Counterpoiſe which is de- 


8 to keep the whole 3 in 4 Water. See "ou 5. 


SORT vin. 


The Form of the Globe in Fig. 87 is not Simple in its Conſtruction Fig. $7. 


like the foregoing, but is pretty Complex ; for its Lower Part is an hol- 
lowed Cylinder, which is ſurmounted by a Concave Hemiſphere as G.. 


'The Cylindrical Part is filled with Paper Crackers as C, and the Hemiſ- 


—— Part with an Aguatic Compoſition as may be ſeen in A. This Compo- 
Action is ſeparated from the Crackers by a Wooden Partition D; through 


which paſſes a Wooden Tube as B, whoſe lower Extremity muſt fall 


ſhort of the Bottom of the Globe. This Tube muſt be filled with ſuch a 


Y Compoſition as I preſcribed for the Fourth Sort of Globes. Beneath all, 
is a Paper Cracker as E, and a Leaden Counterpoiſe as F. H is the 


Vent-hole, where you muſt prime your Globe in order to fire i it. 


SORT Ix 


The Water-Globe you ſee in Fig. 8 8; is a Spheroid, 1 you may Fig. 88. 


have it perfectly Round if you will. The Body of this muſt be filled 
with one of the C we ſhall hereafter give you. The Outſide 
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Ferre is communicated to the Whole. 


Fig. 39. 


with a particular Detail of it. I ſhall only obſerve that the little Cham- 
per A at Bottom ought to be + of the Breadth of the whole Glebe, and 
that its Height ſhould be 1 5 of its Breadth. | Secondly, that the Water- 
Ball B, ſhall be as we ordered! in the Firſt Sort, and on all Sides incom- 


5 Þ Chamber A ſhall be covered by the Partition C; to-the end that when 
the Powder in it ſhall have the Fire conveyed to it, through the 
Pipes or Tubes E, F and G, it may with the more Eaſe and Force blow 


Fig, 90. 


in the Chamber D, ought to be filled with ſuch a Compoſition, as we di- 
rected for the Fourth Sort of theſe Globes. Near the Lower Extremity of 


the Letter A; On one Side of the Figure in Letter E, you have the 
Form of theſe: Cracters, which are to be laid i in the above- mentioned 
Flutings, to each. of which belongs a little Iron or Copper Fuze, which 


how they are to be fixed to the Crackers. C is the upper Orifite for 
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or Convex Surface of it is fluted or hollowed i in ſeveral Places, for the. 
more conveniently fixing of Crackers to it. Theſe are diſtingu iſhed by 


muſt be filled with Meal Powder, and ſo ordered as to fit the ſmall Holes 
you ſee in the F lutings, and which are diſtingu iſhed by B. Through 
theſe'the Fire has a Communication from the Body of the Ball to the 
Crathers. F points out the little Fuzes before-mentioned, and ſhews 


the Priming. | In ſhort, D is its hollow W 3 as 


S ORT X. 


As For the Conſtruction of the Globe Fig bo. 3 you will readihi's con- 
ceive it, the Figure explaining itſelf; therefore I ſhall not trouble you 


paſſed with an Aquatic Compoſition as may be ſeen by H. That'the 


up the Ball in the Belly of the Firſt ; which taking fire at the Hole D, 
will burn upon the Water, and will ſoon after to the Aſtoniſhment of 
the Beholders blow up the other Ball that was in it. In fine, I muſt 
caution you to ſecure the piece of Wood that covers the Whole as well 
as poſſible, for fear it ſhould be blown up by the One of the 
* Globe before 1 it is all burned our. 


SORT XI. 


17 you cas the Globe repreſented in Fig. go as to its Effect, you 
will find that it has a perfect Reſemblance with that we have been juſt 
now deſcribing ; except that inſtead of containing a Spherical Globe in 
its Cavity, it has Iron Petards or Crackers, as may be ſeen by the Letters 
B and F; beſides that it retains the Form of a Cylinder, and is flat both 
at Top and Bottom. Above the Crackers it is filled with an Aquatic 
Compoſition, like that above deſcribed, as may be ſeen by A. The Tube 
C which goes through the Body of it, and touches the Matter contained 


200 Tube you ſhall bore an Hole as E, by WRens the Fire may have _ 
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lage to the Crackers when the Globe is blown up. In ſhort, the Cham- 


the whole Globe itſelf, its Height ſhall be 3, but underneath it will 
be ſufficient if it is ? of the aforementioned Breadth. G is a Paper 
Cracker which is made faſt beneath all. H is a little Communication 
between the Chamber and Cracker. 


SORT Wl 


have an hollow Wooden Cylinder made, having in the Bottom of it a 
Chamber which may be filled with Powder : Its Orifice ſhall be at leaſt 
one Foot in Diameter, and its Height 13 of its Orifice. Being thus, you 
ſhall adjuſt a round Board whoſe Convexity may exactly fit the Concavi- 


be a Wooden Tompion to confine the Powder in the Chamber, and 
through this Tompion ſhall paſs an Iron Tube filled with Meal Powder, 
or with that Compoſition we mentioned for the Fourth Sort of theſe Balls. 
You will ſee the Repreſentation of all this in the Figure under the Let- 
ters A, B, C, D, E. In the Third Place you ſhall prepare 6 Water 
Balls or more, as you ſhall think proper, of the ſame Form as we de- 
ſcribed in the Firſt and Second Sorts, or any of the foregoing, each of 
which ſhall have an Iron Fuze in its Orifice filled with good Meal Pow- 
der. Let all theſe Balls be of ſuch a Size, that being diſpoſed in a cir- 
cular Form, and joined cloſe to one another, the imaginary Circle they 
are contained in, may not exceed the inner Circumference of the great 
Globe, in which you would lodge them, that is, that they muſt as exa&t- 


ber of the Globe with Corn Powder, you ſhall let down the round Board 


ſhall range in a perpendicular Situation the 6 Water-Balls all round the 
Iron Tube; which WVater-Balls muſt be ſurmounted by another round 
Board, with 6 Holes bored through it, which muſt exactly fit the Fu- 
zes in the Orifices or Vents of the ſaid Balls, and be at ſuch diſtances as 
nicely to correſpond with the ſame Fuzes ; which running up through 
them ſhall riſe a little above the ſaid Board. The better to conceive 
this, caſt your Eyes upon the Figure at the Letter G. This laſt Board 


large Rocket (which muſt not be bored) into whoſe Orifice the Iron Tube 
(before mentioned) beneath may enter ; this Tube is the ſame which 
you ſee in H; and ſhall be pierced through and through all round, up- 


a Communication through them it may accend the Running Rockets, and 
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ber D in the Part where it is broadeſt ought to be of the Breadth of 


As to the Conſtruction of the following Globe (Fig. 91.) You firſt muſt Fig: 91. 


ty of the Globe, and freely flip down into it: Beneath this Board ſhall 


ly fit each other as poſſible. This done, and having charged the Cham- 


with its Tompion before mentioned into the Globe, and upon that you 


or Partition ſhall be ſpread over with a good Quantity of Meal and Corn 
Powder mixed together, and upon that ſhall be placed as many Running 
Rockets as the Globe can hold. In the midſt of theſe ſhall be fixed a 


on the Plane of the aforeſaid Partition ; to the end that the Fire having 
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Fig. 92. 


they mean a Pump or Pipe, or any ſuch Hydraulic Contrivance ; they 


them) ſhall be bound up together in one Cylindrical Body, as may be 


you ſhall faſten theſe Tubes with ſmall Nails; and be not ſparing of 


from taking Air. This done, you ſhall fill your Tubes according to the 


Corn Powder, and then a Light Ball as may be ſeen in I. Over this you 
ſhall a third time put flow Compoſition and Corn Powder as before, which 
| ſhall be covered with a Wooden Cap: Upon this Cap you ſhall ſer Running 
Rockets, but not ſo cloſely together, but there may be room between them 


clude, you ſhall fill the Remainder of the Tubes with flow Compoſition, and 


an Hole in the Middle of it, big enough to receive the Ends of all theſe 
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at the ſame time inflame the Yater-Balls whoſe Fuzes riſe up through 
the Partition; and from thence, after having penetrated down to the 
Chamber beneath, it may be ſprung, and blow up the Whole into the 
Air, and make itſelf be heard. In this Figure the Letter F points out 
the 6 Water-Balls, K the Great Rocket in the midſt of the Running ones; 
L the Chamber for the Powder; M is a Communication to convey the 
Fire to the Paper Cracker N. In ſhort, this Globe being adjuſted after 
the manner we have now directed, it ſhall be well caſed and envelopped 


with a proper Covering, and thrown into Tar to preſerve it from the 
Water. 1 7 


SON. 


The Water-Globe Jam now going to deſcribe, and which is repre- 
ſented in Fig. 92, is by the Germans called Waſſer Pumpe, by which 


again call it Waſſer Morſer, which ſignifies an Aquatic Mortar. Piece, or 
a Mortar that will ſerve upon the Water ; and is to be conſtructed after 
this manner. Take ſeven Wooden Pipes or Tubes, and wrap them 
round together, with a Tarred, Pitched or Glued Cloth, and gird them 
firmly round with Cord or Mar-line. Their Height, Breadth and 
Thickneſs of their Wood, may be ordered as you ſhall think proper; 
except that you muſt allow the Middle one a ſomewhat greater Height 
than the reſt: Theſe 'Tubes then (having the higheſt in the Middle of 


ſeen in D. Beneath the inferior Extremities of them you ſhall fix, (by 
way of Baſe or Bottom) a round piece of Board as you ſee in C, to which 


Glue to ſtop up all the Cracks or Creviſes to prevent the Compoſition 


Order you may obſerve in Fig. A. Firſt you ſhall pour into each of them 
a little Corn Powder, to the Height of about half an Inch; and upon 
that, put a Water-Ball as you ſee in G; upon that, flow Compoſition; and 
then Corn Powder again; and then a Water-Globe filled with Running 
Rockets, as may be ſeen in H; and upon that again ſlow Compojition, then 


for a Wooden Caſe filled with an Aquatic Compoſition. In ſhort, to con- 


then ſtop them well up. All your Tubes being filled after this manner, 
you ſhall get a ſquare or round piece of Wood, no matter which, with 


Tubes thus bound together, which you ſhall ſtop near the Tops of them 
to buoy them up, and preſerve the Powder or Compoſitions from being 
| — — Wet. 
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Wet. This Float-Board is diſtinguiſhed by the Letter L. The whole 
being prepared purſuant to the Directions here given ſhall be dipped in- 
to a Quantity of Tar. Then ſhall the Rocket M be ſtuck into the Ori- 
fice of the Middle Tube, or inſtead of it, a ſmall Wooden Tube filled 
with a ſtrong Compoſition, and that will burn upon the Water (as I have 
ſo often mentioned) which is the ſame with the Compoſition I ordered for 
the Fourth Sort of Balls. As to any thing farther relating to this you 
may readily trace it out from the Scenographical Figure, which we have 
here drawn. Exh . e 
Obſerve here in the Firſt Place, that it is neceſſary that the Middle 
Tube ſhould have a little more flow Compoſition in it than thoſe which 
encompals it. 5 

In the Second Place, take Notice that if you would have all theſe Col- 
lateral Tubes take Fire at once, you muſt pierce the Sides of the Great 
one with ſmall Holes, each of which ſhall correſpond with one of the 
Tubes, by which means the Fire may be conveyed to all of them at 
once, and conſume them equally and in the ſame time. Burt if you 
would not have ſuch a quick Conſumption of them, but on the contra- 
ry would have the Pleaſure of ſeeing them burn one after another, you 
muſt head them well up with ſtrong Paper, and to each Tube fix a lit- 
tle Pipe of Communication, filled with Meal Pouder or a flow Compo/i- 
tron, through which the Fire may be conveyed from the Bottom of that 
which is conſumed, to the Orifice of that next to it, and ſo on ſucceſ- 
fively to ſuch as have not been fired. 5 
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COROLLARY E 
Of Odoriſerous, or Perfumed Water - Balls. 


— 2 


ET a Turner to make you ſome hollow Balls of the Bigneſs of a 
Walnut or Crab, which you ſhall fill with one of the following 
Compoſitions : Being all ready and filled, you ſhall, after having lighted 
them, throw them into Water; (this I underſtand to be done in ſome 
Room or Apartment) but firſt you ſhall add a little quick Match to 
them made of our Pyrotechnic Tow, or Cotton Wyck, that the Compoſi- 
tion may be lighted the more conveniently. Theſe Compoſitions are as 
follow : „ e | TY 
| Take of Saltpeter 3 ili, of Storax Calamita 3 j, of Frankincenſe 3 j. of 
Matic 5 j, of Amber 5 ſs, of Civet 5 ſs, of Sawduſt of Funiper 3 ij, of 
Sawduſt of Cypreſs 5 ij, and Oil of Spikenard 3 j; make your Compoſition 
of theſe according to Art and the Method laid down, 27 "= 
Or elſe take of Saltpeter 3 iy, of Flower of Sulphur or Brimſtone 3 j, of 
Camphire 3 ſs; of the Raſpings of Yellow Amber finely pulverized 3 6; 
A aa N 
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. Sawduſt 8 1b; of Amber Powder Ib is ; of Glajs coarſely parygered Ib 6; 
of Camplire Ib fs. 


_ Compoſitions, as we taught with regard to thoſe deſigned for Rockets ; ex- 


Naptha or Petrol, Hempſeed or of Nut, or any other Fat Subſtance that 


time, before you exhibit them publickly. It will be of very great Im- 
portance to ſuch as would have a perfect Knowledge of the Nature of 


tues, Properties and Effects of each Ingredient they are compoſed of; 


cular Things leads us to univerſal Science: Therefore I muſt deſire you 
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of Coal of Lime-Iree- Mood 5 j; of Flowers of Benjamin or Aſſa Odorata 
3 ſs, Let them be finely pulverized, then mixed and incorporated to- 
gether. 


— _—_ Y — 4 "y PIR [2 


COROLLARY Tt 


Of the Compoſitions for Water-Globes or Balls, which burg 
as well pou the Water as in it. 


F. RS T take of Sallpeter geh mealed 16 ib; of Sulphur 4 tb; of 
the Sawings of Wood that have been previouſly boiled in a Saltpe- 
trous Lye or Water, then dried, 4 th; of good Corn Powder Ib fs; of the 
Shavings of Toory 5 3 11h. 
U. 
Take of 8 altheter 6 Ib; of Sulphur 3 bb; of Meal Powder 1 Ib; of 
the Fil: ings of Iron or of Hammer-ſlaw 2 1b; and of Greek Pitch Ib ſs. 
III. 
Take of Saltpeter 24 th; of Meal Powder 4 lb; of Sulpbur 12 t; ; of 


You muſt obſerve the very ſame Rules in the Preparation of theſe 


cept that the Ingredients need not be ſo finely mealed, but they muſt be 

to the full as well mixed and incorporated. You mult take care that your 
Compoſition be not too dry when you would fill your Globes ; and for this 
Reaſon it ſhall be moiſtened with a little of the Oils of Linſeed, Olives, 


is ſuſceptible of Fire. 

Beſides the Aquatic Compoſitions above-given, from my own Expe- 
perience, you may contrive others at pleaſure, by obſerving to take the 
Ingredients in different Proportions to one another. This indeed you 
will find eaſy enough; but I would have you try them from time to 


Compoſitions, to be extremely well acquainted with the particular Vir- 


for as Ariſtotle faith in Lib. VII. Cap. X. of his Phyſics, Ex particulari- 
bus precognitis univerſalis acquiritur Scientia: The Knowledge of partt- 


to conſider attentively what I am Song to 0 to you of all theſe Ingre- 


dents ſeparately. = 
— 
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Gun-powder is the Firſt and Principal of them all, the moſt violent 
when accended, and burning more outragiouſly than any of the reſt : 
Whence it is that it powerfully reſiſts all kind of Moiſture to prevent its 
Flame from beihg ſuppreſſed by ir. 

Saltpeter well purified may be placed in the Second Rank. We have 
treated largely of this when we had occaſion to ſpeak of its Nature and 
incredible Virtues in Gun-powder : But beſides what we have faid of it, 
we ſhall add, that it has an unaccountable, particular Quality, of repel- 
ling and diſperſing the Drops of Water which preſent themſelves near 
the Orifices of Water-Globes, &c. which muſt be owing to its Vindy 
Expanſion. | 
All Oil mixed with the Compoſitions in moiſtening them, when they 
are well united with the other Ingredients, keep up the Fire in ſpite of 
the Water, and ſeem to ſide with it to prevent its Extinction; and this 
becauſe of a Fat Humour, together with a very Aerial and Igneous Sub- 
ſtance natural to them, which the Fire embraces with ſuch Eagerneſs 
that it is impoſſible for them to diſengage themſelves from that Element, 
when once caught hold on by it; and as all Oils are of a pretty denſe 


and tenacious Subſtance, and their Parts not to be disjoined or diſperſed. 


eaſily, it is a hard matter for Water to diſpoſſeſs the Fire, when tho- 
roughly poſſeſſed of ſuch Oilt; and for the very fame Reaſon it is that 
Water is incompatible with them, and cannot inſinuate itſelf into them, 
and more particularly when there is a powerful Maſter within, who 
rages, and reſolves not to quit his hold, till he has firſt removed every 
thing belonging to him, and devoured all that can be converted into his 
own Form or Subſtance. e e 

Sulphur has very great Virtues, which indeed for their Excellence 
ought to hold the Firſt Rank; for from this Ingredient it is, that all the 
Compoſitions we have mentioned derive a great part of their Strength, 
and would infallibly be imperfe& without it: Inaſmuch as it is the par- 
ticular Office of Sulphur, to conceive the Fire upon all Occaſions, and 
having once conceived it to communicate it to the other Ingredients 


with which it is incorporated. In ſhort, I believe there cannot be found 
any kind of Fat or Bituminous Subſtance, that can be comparable to 
this, as well for retaining and preſerving a Flame when once conceived, 
as for protecting and defending it againſt all Enemies who by the Con- 
trariety of their Qualities endeavour to deſtroy and ſuppreſs it; and this 
proceeds from a certain Sympathy between it and Fire, or from a natu- 
ral Parity of Subſtance ; or from ſome unaccountable occult Friendſhip 
mutually ſubſiſting between them, and which renders them inſeparable 


whenever they meet together. 


Amongſt the rare 8 of Camphire, chat of retaining and pre- 
ab 


ſerving an inextinguiſhable Flame is none of the leaſt, and it may boaſt of 
being the only Oily, Bituminous, or Fat Subſtance to whom Nature hath 
granted ſo extraordinary a Property, But be this as it will, we by Ex- 

: perience 
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perience find, that without the help of any other Ingredient it burns in 
the midſt of the Dampeſt Things, and maintains its Combuſtion with 
ſuch Obſtinacy, that it ſeems as if it would give Laws to them, even in 
their own proper Element. If you doubr this, light a piece of it and 
put it upon Ice, or if you will in Snow (taking care not to bury it cloſe 
up, but to leave an Opening for the Air) and you will fee that it will 
melt, both the one and the other, and ſupport itſelf, notwithſtanding 
their Frigidity, to its utter Conſumption. Moreover, being pulverized, 
then lighted, and ſcattered over the Surface of Water, it produces an 
agreeable Appearance ; for it ſeems as if the Water itſelf, upon which ir 
floats becauſe of its Lightneſs, was all inflamed. However you muſt un. 
derſtand that it does not conceive the Fire ſo readily from any particular 

- Heat that is natural to it, but becauſe it is of a very ſubtile Fat Sub- 
ſtance. From whence happens that ſtrange and admirable Phenomenon, 
that if you throw ſome Camphire into a Baſon which has Brandy in it, 
and let it boil to its univerſal Evaporation, in ſome cloſe Apartment, it 

will be rarified and converted into ſo fine a Vapour and ſuch ſubtile Ef 
fluvia, that the Door being opened ſome time afterwards, and you im- 
mediately enter into the Place with a lighted Torch, all the Air in the 
Room will inſtantly take fire, and appear like a Flaſh of Lightning, 
without doing the leaſt Damage to the Building, or without in the leaſt 
hurting any of the Spectators. This ariſes from the extreme Subtility 
of it: For you muſt think that Fire will not burn, except when its 
Parts are very cloſely united: And this may be farther obſerved in the 
Paper of this Country, which being in a Blaze you may freely paſs your 
Hand over it, without any danger of being burned. The ſame is it 
with Brandy, which emits ſo fine a Flame that an Handkerchief being 
dipped into it, it will be conſumed from one End to the other of it, with- 
out hurting the leaſt Thread of the Handkerchief. 
All Sorts of Pztch and Bitumen, amongſt which we may reckon the 
Raſpings of Yellow Amber, (though it has naturally no great Affinity with 
them, as we ſhewed formerly from Scaliger) produce a ſtrong Smoke, 
which retaining a great deal of Fire, and much Aerial Spirit in it, muſt 

_ conſequently be very light, and tend upwards; and therefore break- 
ing violently through the moſt cloſely united Parts of the Water, it 
ſerves as a Forerunner to the Fire, and clears the Way for it, to aſpire 

in its natural Direction: For being collected in little Whirlwinds un- : 
der the Water, it briskly blows up the ſuperincumbent Liquid which 
oppoſes its Excurfion, and cauſing at the ſame time a great num- 
ber of large Bubbles upon the Surface of it, declares its Reſolution of 
not ſubmitting to an Element which is ordained by Nature to lye be- 

i i | neath It, | | | | 3 | 8 3 

= The Sauduſt of Wood, Filings of Iron, and Powder of Glaſs, being 

WA heated by the other Ingredients which are more combuſtible than they, 

are blown up aloft by the Strength of the Powger and Saltpeter, where 

appearing 
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of the Water (hot as they are) you hear a Succeſſion of ſmall Noiſes 
' which are by no means diſagreeable. Now you muſt know that theſe 


but they alſo greatly reinforce the Fire by keeping its Rays united; 
which is one Reaſon why it is able to ſubſiſt in any kind of. Liquid. 
And indeed their real Office is to increaſe the Fire; for from its great 
Redundance, and Denſity it is, that it contemns the Attacks of its 


Powers which are the moſt perfectly united are always the ſtrong- 
eſt. The Strength of theſe Ingredients is not a little added to, by their 
Confinement ; becauſe the Limits preſcribed, being unequal to their 
violent Expanſion, they ruſh with great Impetuouſneſs through the Vent 


tells us, That Reſtraint adds to their Force. 


I have now done with what I propoſed to ſay concerning Aquatic 


ral Particulars we have here handled. _ 9 
ferent Properties of Fire and Water, and the mutual Power they exerciſe 
over each other when they contend for the Soveraignty. 


in the Preface to Lib. VII. of Vitruvius. Rufjinus alſo mentions it in 
Ecclefiaft. Hiſtor. Lib. II. Cap. XXVI. nearly in theſe Terms: At the 
Time when the Chaldeans ſacrificed to Fire as to a Divinity whom they 
revered above all other Celgſtial and Elementary Powers; boaſting that 


ſhould be paid to him which had been uſually given to others: Adding that 
the Gods of other Nations, whether made of Braſs, Silver or Stone, or any 
other Materials whatſoever, were unable to withſtand him, and that be de- 


pus heard of this ; who being a Man of Wit and Cunning, he undertook to 


their God would be obliged to yield : And in order to this, he cauſed a large 


Witneſſes of this deciſive Contention between their Deity and the other, they 


fr (the Story ſays) the Fire animated by the Sight of ſo mighty a. Coloſ- 
B b b 


appearing like a Cloud or Shower of Sparks they yield an agreeable Pro- 
ſpect to the Eye, and immediately falling down again upon the Surface 


Things are not uſed in Compoſitions purely to pleaſe the Eye or Ear; 


or Orifice of the Ball, or whatever elſe contains them; and thus Scaliger | 


Compoſitions ; which may be of great Uſe to the Pyroboliſt, if he gives 
due Attention to it, and at the ſame time ſtudiouſly conſiders the ſeve- 


This Story is pretty common, and is related by Philander from Surdas, 


their God alone was able to ſubdue all Things, and conſequently (according 
to their way of arguing) it was but juſt and equitable, that thoſe Honours 


voured all that came in bis Way: It happened that the Prieſt of the God Cano- 
undecei ve them, and to demonſtrate that there was ftill a Power, to whom 
Pitcher to be made full of Holes, which was well coated over with Wax, 
and painted of ſeveral Colours, and then filled with Water. This Pitcher 
being thus prepared, he fixed it upon the Shoulders of a great Statue 
(which he pretended to be the Statue of Menelaus) inſtead of the Head 
which he had taken off. In a little time after, the Chaldeans coming to be 


let looſe the Fire at him, who flock ſtill eupected his Aduerſary r. Aſault. A. 


ſus, 


"IEA 


its. 


Enemy; and this we may reaſonably affirm if ſo it be, that thoſe 


Give me leave to entertain you now with a Story, relating to the dif- 
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(us; laid bold on him with ſuch Violence and Obſtinacy, that every one pre- 
fent concluded he muſt remain Maſter of the Field, eſpeci ally when they be. 
held the Tmmobility and Inactivity of his Antagoniſt, But Fate would 
have it otherwiſe, and ſoon made the Spectators of a different Opinion; for 
in a little while after this great Body had been thordughly heated, and that 
the Fire had diſſolved the Bonds which kept his Enemy impriſoned in the 

Scull of the Statue; he inſenſibly found himſelf ſeized with a cold Sweat, 
which trickling down from Head to Foot, ſoon flackened his Heat, and de. 
prived him of all Hopes of the Victory he had promiſed himſelf. In ſhort, 

13 the Combat did not hang long in Suſpence; for the Holes of the Pitcher being 

| by this time all opened, the Water guſhed out furiouſly upon him, and over. 
whelmed him on all fides ; ſo that in expiring he was obliged to acknowledge 
that he was overcome, and that Water ought to be preferred to him. Thy 

Chaldeans equally aſhamed and afflicted to ſee their once-favorite God ix 

this deplorable Condition, retired diſſatisfied with the Combat, and from 

that Time forwards forſaking Fire, they fided with the Egyptians. This 
was the Event of the Canopian Prieſt's Stratagem. 
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1 AM now going to perform the Promiſe I made you, in my Deſerip- 4 
tion of the Firſt Sort of Mater-Globes. It is then very evident from the 
Experiments that have been made, and even from the Demonſtrations of 
Archimedes (in Lib. we Twy £52perwv, &c. ſeu de Infidentibus Humido, Prop, 
2, 4 and 7.) where he ſpeaks of Bodies immerſed in Water, That Solids 
equal ſpecific Gravity with Water, or any other Liquid, being immerſed 
into it, will remain ſuſpended in it, and will be ſupported by it, neither 
finking beneath nor riſing above the higheſt Surface of it. But Solids which 
are ſpecifically ligbter than à Liquid, will upon being immerſed in it, aſcend 
above the higheſt Surface of it in a certain Proportion. In ſhort, Solids 
which are ſpecifically heavier than a Liquid, will int down to the Bottom, 
nnd iſe as much of their Weight whilſt in the Liquid as a Bulk of the Liquid 
equal to themſelves in Magnitude would weigh. Therefore as all Globe 
deſigned for this Uſe are made of Wood, and notwithſtanding they are 
filled with an Aquatic Compoſition, are lighter than Water, they muſt 
(according to Archimedes) riſe in ſome proportion above the higheſt Sur- 
face of it; and that in ſuch degree, that the Part of the Globe which 
is immerſed, preſſes upon the Surface beneath, with a Preſſure equal to 
that of a Bulk of Water as big as itſelf. Thus the immerſed Part of 2 
Water-Globe bears ſuch Proportion to the Whole of it, as the Weight of 
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the entire Water-Globe does to a Bulk of Water equal to itſelf in Magni- 
tude, and ſo on by an inverſe Ratis. Thus a Bulk of Water equal in 
Magnitude to the immerſed Part of the Globe is always equal in Weight 
to the Whole of it. As for Example; be there a Mater-Globe whoſe 
Weight is 3 It, and let 3 of it be immerſed in Water, and ; riſe above 
the higheſt Surface. I fay, that in this Cale the Weight of the whole 


Water-Globe is exceeded by that of a Bulk of Water equal to it in Mag- 


tude in the ſame Proportion as the immerſed Parts of it are by the 
Whole, namely by +; and thus a Bulk of Water equal to the Water- 
Globe rauſt weigh 4 ib. And by inverting the Propoſition, if the 
Weight of a Bulk of Water be well known, and if a Ball be immerſed 
in it to of its Height, it will be evident that ſuch a Ball or Globe will 
be + lighter than ſuch a Bulk of Water. That is, that a Body of Wa- 
ter containing 3 of the 4 Parts of the Ball, will weigh as much as the 
whole Ball. Now if theſe 3 Parts of Water equal to the 3 Parts of 
the Water-Globe are called 3 lb, we may ſafely conclude that the whole 
Water-Globe weighs 3 W likewiſe. But we commonly contrive them in 
ſuch a manner as not only to ſwim upon the Surface of the Water, but 
likewiſe to be juſt even with the very Top of it, and ſometimes to be 
quite immerſed in it; that they may, by means of the Fire iſſuing from 
them, throw up the Water ; and that the more the former is reſiſted by 
the latter, the more it may be enabled to oppoſe it, which is the great 


Point, and the only thing you are to endeavour at. 


If now your Water-Ghobes are ſpecifically lighter than Water, hey 
will not be totally immerſed in it, but will aſcend above the higheſt Sur- 
face in a certain Proportion; and as faſt as the Fire conſumes the Compo- 
fitions in them, they will become {till lighter, and muſt neceſſarily riſe 


| higher and higher till all is waſted. For this Reaſon it is neceſfary that 


your Water-Globe be of the ſame ſpecific Gravity with Water, to the 
end that the Yertex of it may be exactly level with the Surface of the 
Water: Or it may be a little heavier if you will, that it may be totally 
immerſed ; which will be beſt for the Reaſon above given (namely) be- 
cauſe the ſucceſſive Conſumption of the Compoſition muſt naturally take 
away from the Firſt Weight of the Water-Globe. . 

Now that you may know the ſpecific Gravity of a Mate- Globe with 
regard to Water, and conſequently that Part or Portion of it, that would 
aſcend above the higheſt Surface of the Water: And likewiſe that you 
may know, what Weight of Lead ought to be added to a Water-Globe; 
to make it Aquiponderant with Water, or a little heavier : As alſo how 
to find the ſpecific Gravity of Water with regard to your Water-Globe, 
without meaſuring or weighing either the Water or Globe by any ordinary 
Mechanical Contrivance and that you may be perfectly well verſed in 
whatever relates to this matter ; I ſhall illuſtrate the Whole in the plain- 
eſt Manner, by a Calculation of the Firſt Sort of Water=Globes we de: 
ſcribed above, 6 : 

We 
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We ſhall then ſuppoſe the Axis or Diameter of the faid Globe to be 
divided into 9 equal Parts, each of which we will take to be an Unc;, 
of the Rhynland Foot; from whence we may eaſily come at its Solidity 
'and the Weight of a Wooden Globe made in that Form: | 

Let us range the Analogy as follows, (viz.) as 21 is to It, fo is the 
Cube of the Diameter of a Globe of ꝙ Unciæ (which is 729) to the 80. 
lidity of the Globe in Cubic Uncie or Inches; according to the Demon. 
trations of Chriſtopher Clavius, Geomet. Prat. Lib. V. Fol. 253. From 
this Operation you will have about 381 Cubic Unciæ, which would be 
the Contents of this Globe if it was Solid and Full; but as it is Hol. 
low and Empty, and the Diameter of its Cavity is 7 Uncie, we muſt 
find out the Contents of that Cavity in the ſame manner as if we ſup. 
poſed it to be Solid. Say then as 21 is to 11, ſo is the Cube of the Dia- 
meter of 7 Unciæ to the Capacity of the above-mentioned Cavity. Now 
the Cube of this Diameter being 343, the Capacity will be found to be 
179 Cubic Unci#, or thereabouts. This Capacity of the Hollow of the 
Ball, which is 179 Uncie, being ſubſtracted from 38 1 the whole Con- 
tents of the Globe (which we at firſt ſuppoſed to be Solid) you will have 
a Remainder of 202 Cubic Unci@, which are the Contents of the whole 
Shell of this Globe, whoſe Thickneſs throughout is one Uncia. To 
this muſt be added the Solidity of the Hemiſphere upon the Tompion 
which ſtops up the Orifice of the Globe; which you may find out after 
this Manner. . | En 
Double the Plane of the Baſe of the Hemiſphere, which ſhall be 
3 Unciæ and! ſquare, or 42 Lines, and being doubled, you will have 
7 Uncie ſquare or 84 Lines for the Convex Superficies. In ſhort, mul 
tiply this by 5 of the Diameter of the Baſe of the Hemiſphere, and your 
Product will be 336 Lines for its Solidity, which are ; of an Inch and 
48 Cubic Lines, which being added to the former Number will conſti: 
tute a Body whoſe Solidity in Cubic Inches will be 202 Unciæ or Inches 
and 3 and 48 Lines, or if you would have the whole reduced to Cubical 
Lines you will have 349392 of them. 
You may again come at the Weight of this Body after this Manner. 
In the firſt Place ſuppoſe it to be made of Iron. Now according to the 
Rule laid down in Book I. Chap. VI. an Iron Ball whoſe Diameter is 
4 Uncie ought to weigh 8 Ib; therefore as the Cube of the Diameter of 
a Ball of 8 tb is to its Weight, fo is the Cube of the Diameter of a Va- 
ter-Globe to its own Weight if it was made of Iron. The Operation 
being over you will have 49 Ib, or thereabouts, for the Weight of the 
Shell if made of Iron: But as it is made of Wood, you muſt take the 
proportional Numbers of Iron and Wood from the Table Book I. Chap. 
IX, and fay as 42: 3 fo is the Weight of Iron laſt found to the real 
Weight of the Wooden Shell or hollow Globe; from whence you will 
have 3 Ib, 8 Ounces, or thereabouts. 1 N 


Let 
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Let the Compoſition which fills the Cavity of the Globe be hete ſup- 
poſed to weigh 8 Ib, 10 Ounces, 2 Deniers and 7 Grains; and let the 
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Weight of the Iron Petard or Cracker be called 4 Ownces, and let the 


Powder in it be one Ounce. Now add the Weight of the Wooden Shell, 
to that of the Compoſition and Cracker, and you will have in all 10 Ib, 
11 Ounc. 7 Dr. 2 Den. and 12 Gr. M TORI bs IS 

According to this ſame Method, you may find out the Weight of a 
Bulk of Water equal in bigneſs to your Water-Globe. We have ſaid in 
Chap. XII. of Book I, from the Teſtimony of the Ancients, that a 
Veſſel of a Roman Cubic Foot being filled with Water would weigh 
8o lb Menſural, and but 66 ib 8 Ounces Ponderal. Farthermore, we 
have from the Obſervations of Dogen agreed, that the ancient Roman 
Foot was equal to what we call the Rhynland Foot; and therefore a Cu- 
bic Rhynland Foot of Water ought to contain as much in our Days as ir 


did formerly : But as I have experienced that a Cubic Body of Water 


each of whoſe Sides is 6 Uuciæ or half of the Rhynland Foot (the Water 
being taken out of the Rhine near Leyden in Holland) weighs about 
8 !\ 2 Ounces Ponderal of ours, each Pound 16 Ounces : It muſt follow, 


that as a Cubic Body whoſe Dimenſion is a Foot contains 8 of the 


aforementioned, it muſt weigh 65 ib of ours. And becauſe on the other 
hand a Cubical Foot containing 1728 Cubic Inches weighs alſo 65 1b; 
381 Cubic Unciæ or Inches, which are contained in a Bulk of Water 
equal to the Water-Globe we are now treating of, muſt weigh 14 th, 


5 Ounc. 2 Dr. 1 Den. and 8 Gr. as may be eaſily ſeen by any one who 


will give himſelf the trouble of proving ir. 
Well; let us now compare theſe two Weights to one another (name- 
ly) that of the Vater-Globe filled with a proper Compoſition, which is 


10 Ib, 11 Ounc. 7 Dr. 2 Den. and 12 Gr. and that of a Bulk of Water 
equal in Magnitude to the aforeſaid Water-Globe ; which we have found 


to be 14 lb, 5 Ounc. 2 Dr. 1 Den. and 8 Grains; and by ſubſtracting the 
Leſſer of theſe from the Greater, we ſhall have a Remainder of 3 If, 
9 Oun. 2 Dr. 1 Den. and 20 Gr. Now as this is exactly the 4 Part of 
the aforefaid Bulk of Water; we muſt conclude that the Water-Globe is 
3 lighter than the Water; and conſequently, that the? of the Water, 
of equal Magnitude with 4 of the Water-Globe will be as Heavy as the 
Whole of it. E 5 | 2 5 
Therefore if we would prepare a Vater-Globe, fo as to have it 


totally immerſed in Water without ſinking to the Bottom; and that the 
Vertex of the Globe ſhould be exactly upon a Level with the Surface of 
the Water ; we muſt add a Counterpoiſe (as we have called it) whoſe 
Weight is equal to the difference of the two Weights above - mentioned 
(vig.) the ; Part of the Weight of the Bulk of Water, which is 3 15, 


9 Ounc. 2 Dr. 1 Den. and 20 Grains; that is, you mult tie a piece of 
Lead to it of that Weight, or elſe make a Cavity round the lower Tom- 
Pion, and pour as much melted Lead into it as will ſupply that Dif- 

e ference. 
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ference, In ſhort,” it would not be amiſs if you added a Weight ſome- 
what ſuperior to the above-mentioned Difference, for ſeveral Reaſons 
which J have already given, and which it. were needleſs to repeat 
ns. 3 

Now in order to find bout that Point upon the Avis of a Mater 

Globe, together with a certain Circle deſcribed round it upon the Con- 
vexity of tlie ſaid Glbbe, through which if an Horizontal Plane paſs, 
it would cut off a Fourth of the Water-Globt ; or to ſhew how deep 
it would be immerſed in Water if it was a Fourth lighter than Water; 
I ay in order to find out this, you may proceed as follows. 

Since according to Luc. Valerius, who ſpeaking of the Center of 
Gravity of Solids faith, Lib. II. Prop. 33. Hemiſpherii Centrum gravita- 
tis fit punctum illud, in quo i Axis dividitar ut pars que ad verticem ſit ad 
reliquum ut g ad 3. That the Center of Gravity of an Hemiſphere is in 

that Point of the Axis throngh which if it was biſetted, the upper Section 
of it would be to the lower as 5 is to 3. Therefore you may divide the 
Semi-Diameter of a Globe, or the Axis of an Hemiſphere, into 8 equal 
Parts; and as each of them is compoſed of 61 Lines, of the Axis of 
the Hemiſphere, or 33 + Lines, or 2 Inches, 9 Lines and ; meaſured 
upon the Axis from the Vertex of the Hemiſphere towards the Baſe will 
give you its Center of Gravity ; through which if a Plane be produced 
parallel to the Horizon, it will divide the Hemiſphere into 2 Æquipon- 
derant Parts; for it is properly called, Centrum gravitatis uniuſcujuſque 
corporis; or the Center of Gravity of any Body whatſoever, according to 
the Definition of Guid. Ubaldus, and other Mechanics. Punctum intra 
extrave pofitum circa quod undique Partes ægualium momentorum confitunt; 
ita ut fi per tale Centrum, ducatur planum figuram quomodocunque ſecans, 
ſemper in partes æquiponderuntes ipſum dividat. This Point, whether it be 
placed within or without, is That round which all the Parts of a Body are 
at reft, and fituated in ſuch a manner, that if a Plane be produced through 
that Center biſecting the Body in any direction whatſoever, it will be al- 
ways divided into æquiponderant Parts. Therefore the upper Section of 
the Hemiſphere is 4 of the whole MWater-Globe. And if from the Point 
laſt found on the Axis of any Hemiſphere, you upon any Plane deſcribe 
as from a Center a Circle whoſe Radius is equal to the upper Section of 
the Axis; and take the Circumference of ſuch a Circle with a piece of 
Thread, and tying the two Ends of it together, you apply it to the 
Convexity of the Globe, it will ſweep over that Portion of it as would 
be immerſed in Water, provided that ſuch Globe be; lighter than a Bulk 
of Water equal to it in bigneſs. E ö 
To tell you now how to find out the Aliquot Parts of an Integ*r, 
with regard to other Bodies of Infinite Variety as to Figure, beſides 
ſuch as are regular or approach nearly to a Regularity, or to teach how 
to ſeparate them from the reſt of the Body; is neither my Intention, 
nor my Buſineſs in this Place. The curious Pyroboliſt, who 2 Lay | 
ee | 
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to 1: And if the immerſed Part of the Body is but Subquadruple 
duple of the whole, 4 Body of Water of the ſame Bulk with n 


Book IV. Of the Great Art of ARTIELERY. 
himſelf the trouble of learning it, may have recourſe to Villa/pandus, 
Tam. III. Par. II. or Kepler's New Stercometry, and the Works af many 
other Geometricians and Mechanics, who have written largely apen that 
Subst. 

In ſhort, the ſpecific Gravity of Water, and the Weight of Bodies 
immerſed in it, may vary infinitely ; and therefore we muſt retracb what 
we ſaid of Water in Book I. Chap. XII. The firſt thing you are to ſeek 
aſter in all Caſes of this kind, is the Specific Gravity of the Water, 
without a Knowledge of which you may be liable to err. All that 1 


have here ſaid to you is but by way of Example, and to mark our a Path 
which will infallibly conduct you into the High Road, which leads to fo 


many wonderful ions. 

But before I lay down my Pen, I muſt add to all this, a Method for 
+ weighing all forts of Bodies regular or irregular (for which it is chief 
ly deſigned) in Water ; which will be as agreeable ro our Pyretechnerran 
as it will be uſeful and neceſſary to him. I have taken it from Aderfor- 
nas, and preſent it to you in his own Words, wet dane hong 
his Phenom. Hydr. Prop. 46. 

What Archimedes means by Magnitude, ts Body, the 58 be empty 


Space that is merely a Vacuum, and containing na corpareal Subflence : 
Whatever has Extenſion, may be ranked under that Denommatien, guen 
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by thoſe who believe Space, * who think there is a Medium) deſtitute 


of Reſiſtance. If now you fuppoſe fuch a void Space #8 deſcend in Water, 


the Water would riſe as 2 if a Solid Body of the fame Bull had ſunk 
down into it: As for Example, a Veſſel being filled with Air only, and 


preſſed down into the Water, has the ſame Effect as if it had been filled 


with Water, or any other Liquid ; fo that if you ſuppoſe a Cubical Space 


which is perfectly deſtiture of Weight, to be forcibly immerſed and kept un- 


II; it would have the ſame Effe with reſpect to the Water as a 
Cube of Lead equal to it in Extenſion, allowing the Force requiſite to keep 

it under is equal to the Gravity of the Lead. 

But let us now proceed to conſider Solid Magnitude or fuch as is Hard. 

Let there be for Example a Body lighter than Water, whoſe f Gravity 


may be eaſily found by a previous Knowledge of the Gravity of the Water, 


or any other Liquid it may be immerſed into, as alſo the immerſed, or 
emerſed Parts of it, Let then the Part immerſed be to the Whole of it as 
1 70 12, and the Gravity of the Water will be to that of the Body as 19 


or Sub- 


would be 4 times or rice its Meigbt. 
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ces of Lead, and throw them into Water. 


Mater equal in Bulk to the Wooden Cylinder and Leaden Weight would 


- Ounces; therefore muſt you ſubduct a Bulk of Water of 21 Ounces, if you 


ſuch as Lead whoſe Weight is known, and which by its Gravity in. 


bibe any of the Liquid in its Pores, by which means it would be heavier than 
it was when weighed in Air: Tho this Accident may be eafily prevented by 
coating the Body well over with Wax, Pitch, or any thing of that Nature; 

for by ſiibſtracting a quantity ef Water equal to the Wax, &c. the Re- 


muſt firſt weigh the Quantity of Wax or Pitch uſed in coating the Porous 


the Specific Gravity of the Body itſelf, as we have already ſaid. 


ſult the ſame Author in the ſame Treatiſe, Prop. 43, 44, 45, 47, and 
others, which will ſatisfy you upon this Head. If theſe ſhould not be 


this Subject; and beſides them, you have a little Italian Book publiſhed _ 


Of the Great Art of ARTILLERY. Book IV. 


Vu may by another way determine the Gravity of Bodies lighter than 
Water; (namely) by ſuperadding a Subſtance that is heavier than Water, 


merges light Things; for it will be eaſy to conclude, that a Bulk of Water 
equal to them both, will be exactly the Difference of the Weight of thoſe By. 
dies in Air and in Mater; by the Weight of which you may readily come at 
the Gravity of the Body lighter than I ater, by this Method of reaſoni ug; 
(namely) That the Weight of a Body of Water equal in Bulk to the Lead 
being taken from the whole Maſs of the Water which is equal to both th, 
Lead and the other Subſtance, there will remain a Weight of Mater equal 
in Bulk to the ligbteſt Body. 
For Example; Let there be given a Wooden Stick or Cylinder whip 
Weight in the Air is 12 Ounces, and be there ſuperadded to it 11 Oun- 
1 ſay, that as this Lead 
weighs but 10 Ounces in the Water, a Body of Water equal to it in 
Bulk would weigh one Ounce exactly. Now let us ſuppoſe the Weight of 
the one and the other immerſed Body to be 16 Ources whilft in the WW, ater, 
the Aggregate of whoſe Weight in the Air was 23 Ounces : The Difference 
between 16 and 23 being 7, it will give you to underſiand that a Maſs of 


weigh 7 Ounces; from which if you ſubduct a Body of Water equal in 
Bulk to the Lead only, there will remain 6 Ounces for a Bulk of Mater 
equal to the Moodem Stick or Cylinder. The ſame thing will happen, if 
you immerge ſeveral Bodies together that are lighter than a Liquid, by means 
of a Superaddition of Lead, or any thing elſe that is heavier than ſuch a 
Liquid. fs & 

| But care muſt be taken that the Body immerged doth not contract, or in- 


mainder will infallibly give you the Gravity of the Porous Body. But you 


Body, abel her it be of W 0d, Stone, &c. and farthermore know 
Gravity of the Wax or Pitch with regard to Water. 


As for Example; ſuppoſe the Wax uſed in coating the Body weighs 22 
Ounces in the Air, a Bulk of Water equal to it will infallibly weigh 21 


the Specific 


would by the Weight of the Remainder of the Bulk equal to the Body, know 


If you would know any thing farther relating to this Matter, con- 


ſufficient, you may have recourſe to Galileus, who ſpeaks clearly on 


by 
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pra la ſua travagliata Inventione. With another intitled, Negola ge- 


nerale da ſulevar , miſurar non ſolamente qgni 1 nuve e ma un 
torre ſolida, 4 metallo trovata da N ONS TOO tC 
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T* A KE an hollow Wooden Globe, tat Kou a 4 wich 7 its Orifice 
| and Tompion, in the ſame Proportion and Form. as we directed 
for the firſt Sort of Water-Globes in the foregoing Chapter; and fill ir 
with an Aquatic Compoſition. Then be there 4 Iron Petards or Crackers 
(or more if you will) made in che Form you ſee in Fig. 93. under the Fig. 93. 
Letters A, B, C, D: Theſe you ſhall fill with the beſt Corn Powder 
you have, and ſtop them up with Wadds of Paper or Tow. Then bor- 
ing Holes in yeur Globe of a proper Size to receive your Petardi, 
you ſhall ſecure them with Nails to the Outſide of your Globe which 7 
done, you will have the Whole prepared. If you fire this upon a ſmooth 


even Spot, you will lee it ler, and re as en as the Wen in it 
go off. 


*s 0 N re 3 5 5 Yo h 4 
cl th eg ee 6 hk 
Get a ſolid Wooden l Y made as Round as | poſtible, 1 coat it well Fig at 
over with Wax. Then cut long Slips of Paper of the Breadth of 2 or 
3 Inches, and paſte them to the Convexity of your Globe, ſo that it 
may be entirely covered with them, but not with one Layer only, but 
to the Thickneſs of one or two Lines: Or what will be more expeditious, 5 
Take of that Pulp or Paſte of which Paper is made, and diſſolve it in 

Glue Water, and with it coat over. the whole Globe, and dry it by a ve- 

ry ſlow moderate Fire; and being perfectly dried, divide it into two 
Parts. In ſhort, ſet it then before a Fire which is hot enough to melt 
the Wax, and you will have two hollow Paper Hemiſpheres (as you 

may readily conceive) with which you ſhall make a Leaping or Running 

Ball, after this Manner. Take three common Rockers filled and bored, 

as we directed for the Firſt Sort of Sky-Rockets, excepting only the Re- 

port which is not here neceſſary. Theſe Roc lets ſhall be of ſuch Length 

as not to exceed the interior Diameter of the Hemiſphere. Fix then 

theſe Rockets in either of the Hemiſpheres, and diſpoſe of them ſo as 


D d d that 


FO 
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that they may have their Heads and Chodks alternately even With each 


other: And thus they muſt be ordered; that when the Firſt is quite 
ſpent; the Second may immediately take Fire, and force the Hemif. 


phere back again; and ſo on with the Third, what the Fire is commii. 
nicated to that. Care however muſt be taken, that the Fire does not 
privately paſs from the Firſt Rocker to the 8econd of Third, before it is 
quite conſumed : This Danger you may ung avoid, if you keep in 
Mind, what we have Already ſaid of two Rockets Joined together, 
when we treated of 2906 that run u pon Ropes. Now in order to 
fire this Globe you ſhall make an Hole in your Paper Hemiſphere 
over-againft the Choak of the Firſt Rocket, In ſhort, all the ne- 

ceſſary Precautions being taken in fixing your Rockets, you ſhall cover 
chk with the other Hemiſphere, which ſhall be firmly joined to 
the Firſt with ſtrong Paſted Paper; ; you muſt be careful in doing this, 
for fear leſt i in turning, running, and winding about, they nd be 
torn from each other; where eby your Labour and Expence might become 
thatter of Lavghter to the Spectators, and yourſelf be put to Confuſion 
inſtead of meeting with Applauſe. In a Word; ſuppoſing them to be 
well' joined together, ſet fire to the Priming which' correſponds nin 
the 17 Rocket, and leaving 1 it freel upon an even Horizontal Plane, 
you will ſee it run and fly about 7 ſuch Swiftneſs, and with ſo ex- 
triotdinary a Motion, as il ſurprize the Beholders. In the fatne'Sce- 
Migraphical Figure, the Letters AB C ſhew _ RW, and * mn 


mut be fixed 1 in the Ry fe 


SORT III. 


This Globe is not very unlike che Firſt Sort, excepting that to this you 
add a certain Number of Crackers, which are diſpoſed as you may ſee 


Fig. 95. in Fig: 95, where the Crackers are n my the N A, and 


the 7 LL or Tannen, 0 B. 
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Mortar- Piece. 


YE you 


care to have the Gates of the Mortar you 
found it, you ſhall divide it into 12 Party, 


intend tö uſe : And havin 
one of Which you fhall 


low for the Windage of the Globe, and 44 hall remain for the Dame 


3 mike any of 4 45710 ne pre are 
up into the Ait-by Morra, you hall firſt of alt take 


_ 1 „ 
* * 6s 
| , * 
( | 5 


| ter of the Glebe you intend to mukke, You Mall theh Alyide this Dia- Pr. 98. 


meter into 6 equal Purts; and the Height between A and E ſhall be 
equal to the Diameter of the Globe; the Radius of the Semi-Cirdte C1 


ſhall be 4 or half of the Height or Breadth of the Globe. The Thick- 


neſs of the Wood H I ſhall be ut of tlie above Diameter; but the 


Thickneſs of the Cover A K ſhall be ; of the Diameter of the Glahe. 
of its N 5 | 


The Diameter of the Cavity G H of "this Globe füll be 
Diameter. The Helght of the Priming-Chanibur BF ſhall be f and; of 
| the Diameter; but ics Breadth 4 only; chat is, its Height fhall be 1 bs 


its Breadth, As for the Diameter of the Touch. Fe, tt will be fiſh 


cient if it is ; or 3 of that of the Chamber,” / 


This is all I can ſay of the Proportions of this Sort! or Bull, 46 to their 


Wooden Conſtruction: But as for the Matiner of filling them, the fol- 
lowing Directions will fully inſtruct you. The Pi 
and thoſe which follow it, may 


be plainly underſtood by Fig. 95. 


gure of this Obbe, & 


Obſerve here, that the Proportions of theſe Globes are oy to 1 un- 
derſtood of thoſe which are projected from great Mortars (namely) ſuch 
as can carry a Stone Ball of 30, 40, 6b, or 100 lb, or more if you 


can get any ſuch: But for the Leſſer, which carry but 6, 10, 1 54 or 
20 W of Sroue, theſe Glubrs muy be male of Patel Pa 


nin faſhion of a Cylinder, ertepting only the Bottoti which {hall be 4. 
e as well as chair Pritning-Chumnibers and Vent-holes, ah 


Take hollow Guerine common Reels yy eu FRY into 10 ITT 
Now Com eine made 
pbur, moſſtened with a 
excepting che lower Ends of them which reſt upon 


ti che Cavity of the Ole, und fill them with a 


3 Parts of Mea Powder, à of Coal, and one of S 
little Oil of Petrol; 


the Bottom of the Globe, which hall have Mer! Puder only, moiſtened 


then 


per, and rowled 


in like * of 5 over with Brandy, and 


Fig. 96. ſame ſort. Pig. 96 ſhews you the whole of this; for the Letter L 


Fig. 99, — Theſe two Sorts of Recreative Globes, which you ſee repreſented under | 


and 98. 


 rotechnic Sparks interſperſed with Meal Powder, which are put promil- 


ſider them a little. 1 = 


Second Sort: But however with this Difference, that this is lined but 
with a ſingle Range of Rockets, as may be ſeen in the Letter A; whereas 


This Globe, which we rank in the Fourth Place, and which we have 


196 Of the Great Art of Agrituery. Boogly, | 


then dried, to make them take Fire the better. You ſhall moreoyer 
cover the Bottom of the Globe with Meal Powder mix d with an equa] 


= 


quantity of that in Corns. Theſe Reeds being filled after this manner 
you ſhall ſet as many of them upright in the Cavity of the Globe a8 l 
is capable of containing. Then cover it well at Top, and wrap it wel 
round, with a Cloth dipped in Glue, or any tenacious Subſtance. The 
Priming ſhall be of the fame Compgſition with the Reeds, or one of the 
two following. The Firſt ; made of 8 Parts of Powder, 4 of Saltpeter, 
2 of Sulphur, and one of Coal. The Second; 4 Parts of Powder, and 
2 of Coal. Meal, mix, and incorporate theſe Ingredients together a8 

well as poſſible. To conclude, you ſhall ſtick round the Orifice or up. 
on it (with a little Pyrotechnic Glue, which we ſhall ſpeak of in the 
following Book) ſome. Qyick-Match (which muſt be prepared as we 
directed in Book II. Chap. XXIX.) with ſome untwiſted Tow of the 


points out the Reeds contained in the Globe, The reſt needs no Ex- 
planation. 155 n 2 


SOR 18 II and III. | | 


Figures ꝙy and 98, are perfectly contrived like the Firſt Sort, with on- 
ly this Difference between them, that the Firſt of theſe is filled wich 
Running Rockets; and the Laſt. with Paper Crackers and Stars, and Py 


cuouſly over the Crackers. It is needleſs then to dwell any longer upon 
theſe, fince you may gather whatever relates to them, from what I have 
faid. above, as alſo from the Repreſentations of them; which are fo 
plain, that it is impoſſible for any Body to be miſtaken that does but con- 


SORT IV. © 


repreſented in Fig. 99, is not ſo difficult in its Conſtruction, but that it 
may be eaſily comprehended by the Figure itſelf. Firſt of all, the Great 
Globe which contains a Leſſer in it, is the very ſame with thoſe above- 

deſcribed; for it is charged with Running Rockets as well as that of the 


the Cavity of the other is quite filled up wich them: In the midſt of 


' theſe Rockets, you fix a Globe in a Cylindrical Form with a flat Bottom 
as B, and a Chamber and Touch-hole at D. The Capacity of this In- 
ner Globe is filled with Tron-Crackers'as C, and covered with a flat Co- 
vering as E. You ſhall fill the Priming- Chambers with the ſame Com- 


Poſſtion 


Book I. Of the Great Art of AxrifLERT. 


pofition as we have ordered for the above Cos. As for the Fuzes they 
ſhall be of — Meal Powder. 


— 


SORT V. 


fers in nothing from the Fourth above deſcribed, except that it is larger 
and more Capacious, and contains two others one within another. The 
Biggeſt of all is diſtinguiſhed by the Letter A, which is charged with 
Tubes D; (the Conſtruction of which we have ſo often given) whoſe 


Orifices are all turned downwards, upon the Bottom of the Globe, which. 


is ſpread over with Corn and Meal Powder mixed together. The Second 


and | Middlemoſt, diſtinguiſhed by B, is in like manner charged with one 


Row or Round of Running Rockets E. In ſhort, the Third and Smal- 
leſt Ball C is charged with other ſmaller Rockets as may be ſeen in F; in 


the Middle of which is a Light Ball G. As for any thing farther re- 


lating to it, you are to proceed in the ſame Manner as was ordered with 


regard to the aforementioned Sorts; fee the Repreſentation of this Fig. 


; 100, which will illuſtrate i it, if our ne is er __Y defective. 


SORT VI. 


197 


| Af for che G of this Fifth Sort of Ricreitive Obbe; 3/ it 6 t Fig. 100. 


Firn get cd Globe, in the M iddle of ac let ag be RI a 


Mortar, 3 a little Chamber for Powder ; round which ſhall be formed 


a Berm or Ledge, for the conveniently ranging of certain Paper Tubes 


or Caſes: In this Berm you muſt hollow out a little Groove or Channel, 


which muſt be filled with Mea! Powder, for conveying the Fire all 


round. This done, you ſhall put a Recreative Globe into the Mortar, filled 


with Running Rockets, Paper or Iron Crackers, Reeds, or in ſhort, with 


Stars and Sparks which we have ſo amply deſcribed elſewhere. Upon 


the aboveſaid Channel then, you ſhall place your Caſes or Paper Tubes, 
exactly after the Manner we ordered in the foregoing Chapter for the 


Sixth Sort of Water-Globes, which ſhall be filled with Running Rockets, 


and covered round with ſtrong paſted Paper or Glued Cloth. Caſt your 
Eye upon' Fig. 101, where the Letter A points'out the Wooden Globe Fig. : 101. 


without any Addition to it. The Letter A alſo ſhews its Mortar. E the 


Hollow in the Berm. D the Touch-hole. C the Priming- Chamber, 
and B is the Chamber of the Mortar. But in the other Fi gure diſtin- 
guiſhed by B, the Letter F ſhews you the Order in which) your Paper 
Caſes ought to be placed upon the hollowed Berm or Ledge. The reſt 
may be readily comprehended by whoſoever 8 confiders this Fj is pi” 


101. 
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Fig- 104, of its Breadth; ſuch as you ſee in Fg. 102, where its Height from A 
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Fig. 103. in Fig. 103, ſhall have its Breadth and Height of; of the Diameter of 
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oh 3 so . 
Von IF {der a Wooden Globe 1 0 by 6 10 Heighe i is ll | 


«s 55 8 


t B, ig double of its Brradth from C to DP. 80 much for its entwad 
Ferm. Hollow out. ane half of it (J mean the upper Part) after tha 
fame Manner as has been dane with regard: to the Reoreativg 
Gloves; which Cavity ſhall be filled with Running Rockets or G Packers, 
or ſame other of thoſe Things we have mentioned above. Then clap 
a Caver over it. The Lower Part of this Gh ſhall have a Priming. 
Chamber at E, whoſe Height and Breadth ſhall be 4 of the 
of che whole Glabe; and the Touch-hole ſhall be + or $4 of it. "This 
done, yau ſhall pierce all the Lomer Part of the Ohe with Cane 
Which ſhall not be ſo deep as ta interfere with the Touch- hole in dd 
Middle; hut between the Inner Extremities of them and that, there 
ſhall-be the Thickneſs of half an Inch of Solid Wood: Which how. 
ct thall be afterwards bored with a red - hot Iron, ſo as to haue 1 Oe 
munication wich the Tauch-halg. Vou may ſec. how this is to be dens 
by the Letters G and F. Theſe Cavities tall be of ſufficient Capacity t 

do receive Iron Crackers or Rynnimg Rockets. Now to repeat to you, | 
| how they ought to be fixed; what ought to be obſerved to make them 
depart after they are lighted ; or what muſt be done or not done to pro- 
cure. che defired Effect from them; this is what I have ſo:often touched 
upon, that a farther Repetition _— troubleſome, Fe . 

cel o de follmiog Sar, » WS. .::- 
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565 Contrivance, as it is admired by. the SpeRtators for: its fine and agreeable - 
Effects in in d As and I may fafely. ſay, there are but few Pyrobolifs 
Who can repreſent in the Air, in a dark cloudy Night, Lentors or Cy- 
Phers i Fire, or whole Names, or even. ſeveral Sentences all in Flame. 
Here then in the Conſtruction of this Globe (which J myſelf invented, 
and have oſten put in Practice) J intend to ſhew you one of this Na- 
ture, which will have ſuch Effects as cannot but be admired: In che 
ordering of which you muſt proceed as follows. In the firſt Place get 
a 2 Form, and of the ſame Hei ight, Breadch 
Thickneſg, with that of the Pirſt of this Sort of Globes, or of the 
ſubſequent. of them, no matter which. Now the Priming- Chamber A, 


the whole Globe. Beſides this Chamber vou ſhall have another to re- 
_ ceive Corn Powder, whoſe Height C D ſhall be equal to its Breadth 


Fuze 


. 


2 . Wien ſhall de alſo : of the Diameter of the whole Glee; but the 
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Fuze or V ent-hole B ſhall have its Breadth one faurtk of the Powdets | 
Chamber, or Priming-Chamber above mentioned. You (hall have alſo 
another Globe in a Cylindrical Form, the Bottom of which ſhall he 
rounded on the Outſide, as may be obſeryed in the ſame Figure by the 
Letter F. The Cover of it, G, ſhalt be let a little into the Inner Sur- 


Leſſer Globe ſhall be placed perpendicularly over the Chamber which is 
filled with Corn Powder. You ſhall chan fill the Cavity of this little 
Globe with Running Rockets, Stors and Sperks, ay may be ſeon by the 
Profil. To the rounded Rottom of this Glebe, ſhall: be tightly fitted a 
Wooden Ring (the Profil of which you have in Hz) the Subſtance af 
which ſhall be bored through with Holes, as you may fee in I; ot if you 
will, ie may he fluted all reund, 4s may be ſeep in R or finally, you ſhall 


plane fmall Iren Nails all round the Bottem of the Gabe, in ſuch man: 
ner that their Heads may be all oven, and form 4 perfect Circle, whoſe _ 


Diameter oxaftly correſponds wich the Inner Diameter of the Gale 
and its Circumference with the Circuraterence of the fame. des It ro- 
preſented in Fig. L. Aſter having prepared your Ohe after this mane 
ner, take two lang thin Ships of Whalebone (which the Germans call 
Walſp/cbbein) which naturally pormiteing itfelf te bo bent without any 
danger of breaking, and inclining te a voluntary Requrvature, it is very 
proper for the Uſe we ſhall here apply it to, You ſhall chen take owe 
Slips of it, which though rowled up in & Spiral Direction, haue Strength 
and Spring enough to recover their ſuſt ReQitude; vpan their being re» 
leaſed from their Conſtraint. Having wWo fuch. pieces of Whalebone 
join them together, diſpoſing of chem fo that their Convegities/may bg 
Inward, and their Concavities Quaward, as may be plainly ſeen by M. 
Of theſe two curved Slips, you fall make one ſtrait Piece, as-N by: wing 


them down at the Ende and in the Middle: Theſe Slips thus jained ww = 


gether, though bent and fewled up aſten any manner whatſee ves, wil 
by their own natural Spring: aud 
(confider here the Figure O eamnpaldd of whaſh Artifnial « 14 
which expreſs Vive le Roy) and to the Extremities of them tie 


them, which ſhall be made of Lattin or Iron Wyre, or (what will be 

much bottec) of pieces of Whalebane ; bile you Ketten Git: aft uu 

of ſuch Size ag not to excced: the Heigl of the Canich MR, and if 

: 2 are 2 ſhorter it will be ſo _ 3 as we h | 
ered, it in ous Example, Again; &iters ſhall. be. 

of a. alm from each then os 4. Na & mat Ing Wand, their U 

| Rances ſhall, bo acconding ta the. Capacity, of the Glake, you incend, ta 


face of the Cover of the Great Globe, in order to keep it firm; and this 


Energy recover them Necitude, when 


Angles wick them, ſo. as to- conſticate. 
the right-angled Parallelogram P T 8 Q. Theſe four Pieces being 
thus bound together, vou ſhall ſorm the Letters oy Cyphers within 


ave or- 
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put them into. Your Letters being thus fixed in your Frame (or Paral. 
lelogram) take looſe Pyrotechnic or Quick Tow (prepared as we directed 
in Chap XXIX. of Book II.) and wrap them neatly round with it from 
one end to the other; then ſteep them in Brandy, in which you ſhall 
have previouſly diſſolved a little Gum Arabic or Gum Dragant, and as 
you dry them ſalt them over with Meal Powder. You muſt however 
— care that the pieces of Whalebone which form your Frame, are no 
ways incommoded or in tangled by your Tow); for fear when your Let- 
ters burn out, their Flame ſhould be confounded in one another, and 
become indiſtinct in the Air. If now you would have your Letters de- 
ſcend perpendicular to the Horizon, you ſhall faſten two ſmall Weight, 
to your Frame at S and Q only ; but if you would have your Frame 
fall down parallel to the Plane of the Horizon, there ſhall be two other 
Weights at P and T; that is, there ſhall be a Weight at each Angle of 


your Parallelogram or Frame, Finally, the Whole being thus ordered, 
bend it round to go into the Inner Circumference of your great Glee 


and let it reſt perpendicularly upon H in the aforeſaid Globe, and then 
fill up the empty Spaces between the Letters with Meal Pouder. This 
done, cover it up, and I aſſure you nothing can be more delightful to 


the Sight, and that you will receive an unſpeakable Pleaſure from the 


Effects of this Globe; provided that in the Conſtruction of it you ob- 
ſerve every thing chat is here directed. 

You may by a Contrivance of this Kind not only repreſent Letter 
and Cyphers in Fire; but alſo the Arms of Princes and great Lords, to- 
gether with Human Figures, and Animals, which will move to and fro 
in the Air, to the great Satisfaction of the Beholders. But you muſt 
know, that to ſucceed in ſuch. fine and difficult Attempts, it requires a 


| Perſon to be poſſeſſed of a pretty good ſhare of Senſe, and ſound Judg- | 


and ſhall now only curſorily touch upon the Recreative Sort. 


ment, joined to a perfect Knowledge in Pyrotechnics, and a fine Taſte 
of every thing relating to it : And where theſe Qualifications are want- 
ing, I would adviſe no Body to engage themſelves in fuch a Work ; for 
neither Æſculapius nor all his Succeſſors of the Faculty, can find one 
Remedy throughout the whole Extent of their Science to repair the leaſt 
Miſhap that — befal you in my Caſe. | 


ht ent 2 


COROLLARY 1 


of Shining or Light-Balls, fach as are compendy 4 at 
WT" which the Germans call Lichtkagel. 


T3 HE RE are two Sorts of Light-Balls (namely) the Recreative and 


Serious ; of the Laſt of which we ſhall ſpeak in its proper Place; 


F ZJ5B5—². r — — 


Boox IV. Of the Great Art of ANTIK Rax. 
Take of Crude Antimony 2 Ib, of Saltpeter 4 1b, of Super 6 Ib, of 
Colophone 4 Ib, and of Coal 4. Ib. 

Or elſe; take of Antimony |» ſs, of Saltpeter j th, of Suhpbur I 6, of 
Colopbone j ib, of Coal j It; and of Black Pitch Ib fs. 
| You ſhall put either of theſe Compoſitions (after having bens” well 

mealed) into a Braſs Boiler, or into any glazed Earthen Pot, and melt 
| them over a Fire. Then throw as much Hemp or Flax into them as 

may be ſufficient to abſorb. them quite up: And whilſt cooling, you 
ſhall make them up in Balls of ſuch Sizes as you want. Then wrap- 
ping them well up, and coating them with Pyrotechnic or Quick Tow; 


you may put them into Rockets or Recreattve Globes, whether Aquatic or 


HT 
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COR O L LARY > wy 


Of Pyrotechnic Stars and Sparks, called by the Germans | 
Stern-veuer and Veuerputzen. 


2 YROTECHN I C Stars differ thus much from the TIO has 
3 they are a great deal larger, and not ſo ſoon conſumed; bur 


ſubſiſt in Air, and ſhine out with a longer Duration, and with a 


Splendor which becauſe of its extreme Brightneſs, may in ſome degree 


be compared with the real Stars which adorn the * They 


ære to be prepared after the following Manner. 


Take of Saltpeter 1b is, of Sulphur 5 ij, of Powder of Yellow Amber 


5 j, of Cram Antimony 3), of Meal Powder 5 17 


mealed 5 111, of Olibanum or Frankincenſe | in nas of Nellie, of 10 
fal, of Mercury Sublimate, of each 3 iiij, of White Amber 3 j, of Cam- 
pbire 3 j, and of Antimony and Orpiment of each 3 fs. 

All theſe Ingredients being well beaten and paſſed through a Searce, 


they ſhall be ſprinkled over with a little Glue Water, or Water of Gum 


Arabic or Dragant : Then made into little Balls of the Bigneſs of a 
Bean or ſmall Nut; and being dried by the Sun or Fire, they ſhall be 
laid up in ſome convenient Place, to be uſed in the Artificial Fireworks, 
which we have here ſo amply treated of. When you put them into 
Rockets or Recreative Globes they muſt be wrapped up in Quick Tow. 


Pyroboliſts ſometimes inſtead of theſe Balls take certain Quantities of 


a melted Stuff (which we ſhall ſpeak of hereafter when we teach you 


the Preparation of Fire Rain) which they wa wp in Wick To ow for 
ſeveral Uſes in Fireworks, 


But if theſe do not pleaſe you becatſe of their blackiſh Caſt, and if 


2 would rather chooſe to have them Yellowiſh or inclining to White; 


= Take 
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Fake Ziij of Gum Dragant, or of Gum Arabic, beaten, mealed and paſſed 
through a Searce; of Campbire diſſolved in Brandy 3 ij, of Saltpezer 
15 j-fs, of Sulphur Ib fs, of coarſe Powder of Glaſs 3 iiy, of White Aube 
Z j is, of Orpiment 3 ij: Incorporate all theſe Ingredients together, and 
make Balls of them as before. I learned this of Claud Midorge, 
The Method of making Sparks is as follows: Take of Saltpeter 33 
of the ſame melted 3 fs, of Meal Powder 5 fs, of Campbire 3 ij. Af. 
ter having mealed theſe Ingredtents (ſuch as want it) apart, put them 
all together in an Earthen Pot, and pour upon them Water of Gun 
Dragan, or Brandy that has had Gum Dragant or Gum Arabic diſſolved 
in it, that the Whole may have the Conſiſtence of a pretty Denſe Li. 
quid. This done, take an Ounce of Lint, or the Down of Linnen, 
which has been previouſly boiled in Brandy, Vinegar, or Saltpeter, then 
dried and ſpread out, and throwing it into this Compoſition, mix and fir 
it about, till it has abſorbed it all. This done, rowl it up in Pills 
about as big as a great Pea, which you ſhall ſet to dry after having 
falted them with Meal Powder. Uſe theſe according to our Dire- 
ctions. E 5 
We have, farthermore, a Way of preparing certain Odoriferous Pill, 
which are uſed in little Pyrotechnical Machines and Contrivances, which 
are fired in Rooms and Cloſets. Theſe are commonly compoſed of S7. 
rax Calamita, of Benjamin, of Gum Funiper, of each 3 ij; of Olibanum, 
of Maſtic, of Frankincenſe, of White Amber, of Yellow Amber, and of 
Campbire, each 3 j; of Saltpeter 3 iy, of Lime-Tree Coal 3 iiij. Theſe 
Ingredients are to be well beaten, pulverized and incorporated together; 
then moiſtened with Roſe Water, in which has been previouſly diſſolved 
ſorne Gum Arabic or Dragant, that the Whole may be made up in Pills, 
which muſt be dried in the Sun or before a Fire. ETD 
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COROLLARY IL 
Of the moſt certain Methad for Projeting Recreative Globes 
From a Mortar: Of the Quantity of Powder requiſite for 
that Purpoſe : And of the Chambers 10 receive it. 


Y OV, muſt conſider that all theſe Recreative Globes are uſually thrown 
up into the Air in a Vertical Line, or againſt the Perpendicular of 

the Horizon; wherefore it is neceſſary that you ſhould have a thorough 

Knowledge of the due Quantity of Powder requiſite to diſlodge your 

Globe, and to project ir into the Air to any determinate Height you 


— would have it. We may come at this by two Ways. The Firſt 5 oe: 
| eth 
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Weigh your Globe with a Balance or Steelyard, 'and for every Pound 
chat it weighs allow ; of an Ounce of Gun-Powder. As for Example, if 
your Recreative Globe weighs 40 It, you muſt, to. diſlodge it, allow 
40 - of an Ounce, or 10 Ounces of Pyuder: And this will be full 
enough for the purpoſe; for theſe Glahes being made of Wood only, 
they could not 


bear the violent Shock of a larger Quantity; add to 
which, that the Powder confined in Warlike Machines exerts itſelf more 
to throw: up a Body in a Right Line, than to project it in any Oblique - 
Direction; becauſe it is proportionably more oppreſſed by the ſuperia- 
cumbent Weight, and has its Liberty thereby more reſtrained. This I 
ſhall endeavour to demonſtrate more amply ellewhere. If you ſhould 
be in a Place where no ſuch thing as a Balance or Steelyard is to 
be got; take the Diameter of your Gabe with a pair of common C. 
paſſes, or with a pair of the crooked Soft, and apply it to that Side of 
the Calibre Scale calculated for Stane Bullets, and divide the Number to 
which your Compaſſes extend into two Parts, and vou will have he 
Number of Loths or half Ounces of Powder requiſite to diſſodge your | 
Globe. ; e , 533 mn. ee | 
Now ſuppoſe you do know the due Portion of Powder requiſite to 
project your G, yet methinks this is not enough; for you ought to 
know alſo, how and in what Form this Powder ought to be put into the 
Mortar. We have two Ways of coming at this. The Firſt of which: 
Be there made a certain Body of ſoft yielding Waod, in the Form of a 
truncated Cone reverſed, (which the Germans call Setz-Kamer) equal in 
Height and Breadth to the Chamber of the Mortar, in which ſhall be 
hollowed out a Chamber for receiving the Powder. This ſhall be 
pierced with a fine Borer, or a red-hot Iron Needle from the bottom of 
the Wood to the Center of the bottom of the Chamber in it ; but nat 
in a perpendicular Direction, but diagonally or ſlanting as from c to d in 
Fig. A under 104. The place where this Touch-hole begins ſhall be Fig. 104. 
marked, ſo that when you fill the Chamber, it may be turned to cor- 
reſpond with the Vent- hole of the Martar. When therefore you would 
load your Mortar with a Necreatiue Globe, cover the Bottom of the 
Chamber with a little Meal and Corn Powder mixed together, and upon 
that put your Wooden Chamber, in which ſhall be the Quantity of 
Poder requiſite to project your Glabe. In ſhort, your Globe ſhall have its 8 
Orifice turned down upon the Pawder, and ſhall be wrapped round with ; 
Hemp or Flax, Hay or Straw, no matter what, ſo that it be not any 
thing that will retard its Flight, and hinder its Projection. Conſult H- 
gure 104, which will give you a perfect Idea of all this. 
Obſerye here, that your Wooden Chamber ought to be of a Capacity 
ſufficient to hold all che Requiſits of Fguder, and on the contrary, it 
{hall not be fo big as not to be entirely filled by it. 
If by chance the Chamber of your Mortar is broader than necdful, 
or if its Height is not well proportioned to its Breadth ; or in ſhort, if 
8 | | the 
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the Requiſite of Powder is ſo little as not to fill up the Chamber; (which 
may frequently happen, inaſmuch as Recreative Globes are much lighter 
than Grenado's or Bombs, &c. for which Mortars were chiefly deſigned ; 
which have accordingly ſpacious Chambers to receive the Requiſite of 
Powder neceſſary to project thoſe heavy Bodies, and notwithſtanding you 
may make according to our firſt Method a Chamber that is juſt fg. 
cient to contain the Requiſite of Powder ; yet as in ſuch a Chamber the 
Powder is not cloſely united, but is rather extended too much, it will 
not be ſo vigorous, nor act with ſuch Force upon the ſuperincumbent 
Weight, as if it was confined to ſome Chamber whoſe Cavity is propor- 
tioned to the Effect required; for the Reaſons here- under given) and 
therefore it will be neceſſary to have ſome Wooden Cylinder equal in 
Height and Breadth to the Chamber of the Mortar; in the Middle of 
which ſhall be bored a Cavity, whoſe Height is equal to that of the 
Chamber of the Mortar to hold the Quantity of Powder neceſſary to 
throw up the Recreative Globe. Now this may be done as follows. 
Firſt, by a Scale divided into equal Parts, meaſure the Height of the 
Powder contained in the Chamber of the Mortar that is requiſite to pro- 
ject your Globe; and then by the ſame Scale meaſure the whole Height 
and Breadth of the Chamber. Then find out a mean Proportional be- 
tween the Height of the Powgder in the Chamber and the Height of the 
whole Chamber itſelf. This mean Proportional being found, you ſhall 
look out for a Fourth Proportional ; by ſaying, As the mean Proportio- 
nal found, is to the Height of the Powder in the Chamber, ſo is the 
Breadth of the Chamł er to a Fourth Number. Having performed 
this after the common Way you will have a Fourth Proportional, which 
will be the Diameter of the future Chamber, capable of containing 
your due Requiſite of Powder, which Diameter you ſhall meaſure by 
the above Scale. This will be readily apprehentied by the following 
Example. N © 


Fig. 104 Let then the Chamber of your Mortar be a, J/in Fig. 104 under the 


Letter B, and let the Height of it be a c or bd; let the Height of the 
Powder in the Chamber be c e: Thus d e will be the Cylinder that con- 
tains a Quantity of Powder requiſite to project your Recreative Globe. 
As this Powder is not ſufficient to fill up the whole Chamber, there 
muſt of neceſſity be a vacant Space between it and the Globe, which 
reſts upon the Orifice of the Chamber. Now ſince, fo large a Vacan- 
cy may be a great Hindrance to the Ejaculation of the Globe, and fince 
the Powder is but a very little Quantity when compared with the Ca- 
pacity of the Chamber ; therefore muſt this Cylinder or Chamber which 
now contains it, be transformed and altered, into another equally ca- 
pacious to it, and whoſe Height ſhall be at the ſame time equal to the 
whole Height of the Chamber of the Mortar. This is to be done af- 

ter the following Manner, e 


Find 
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Find out the Height of the Powder between e and c, which: we will 
here. ſuppoſe to be 20 Parts or Diviſions of your Scale; and the Height 


between c and a, or that of the whole Chamber, which we will ſuppoſe 
to be 45 of the aforementioned Parts; the mean Proportional between 
theſe two Numbers (viz. 20 and 45) being about 30; ſay, As 30, the 


Proportional Number immediately found, is to e c, the Height of the 
Powder in the Chamber which is 20 Parts of your Scale; fo is c dor 


a b, the Breadth of the Chamber of the Mortar, which is 24 of the 


ſame Parts, to the Diameter or Breadth of the Chamber you would pre- 
pare. This performed, you will have. 16, which will be the Diameter 
of the Orifice ſought. Hollow out then of your ſolid Wooden Cylin- 
der l o, equal in Height to the Chamber of the Mortar a d, the Con- 
cave Cylinder g k, the Diameter of whoſe Orifice g h is 16 of the ſame 


Parts with the” 45 which conſtitute the Height of it 1 n, org i: Thus | 


will you have a Chamber of a Size requiſite for your Purpoſe. 
Obſerve here, chat in this Caſe, and in ſuch. a Chamber, i it is not at all 


neceſſary to preſs down the Powder, and that it will be better to have 


the Interſtices of it free and open, that the Air! may be diffuſed chrough- 


out it, and that the Fire may have free Paſſage to N it all at once, 


and inſtantaneouſly. 

If this kind of Chamber does not pleaſe you, get a Wooden Former 
whoſe Diameter is equal to the Cavity of the laſt mentioned Chamber, 

and either paſte or rowl as much ſtrong Paper upon it, as may give it 
ſuch a Thickneſs and Length as exactly to fit the Chamber of the Mor- 
tar. You have the Figure of this in D. It is my Opinion, that there 
can be no better Reaſon given, why Powder when confined in a long nar- 
row Chamber, ſhould have a more violent Effect, than when an equal 
Quantity of it is lodged in a broad ſhallow one; than that the Powder 
is much more united in the Former than in the Latter, where it is 
more extended ; from whence it happens, that the Denſity of the Fire 
iſſuing from the cloſe confined Powder is more cage the Exha- 
lations and Expanſion much more abundant ; the Union of the Parts of 


the Fire much more perfect; and conſequently the Flaſh muſt be every 


way more powerful, as I ſaid above. 

In a Word; I believe the true Reaſon why the Ancients invented 
Chambers for their Mortars and Cannon, was becauſe thoſe Engines were 
chiefly deſigned for projecting Stone- Bullets: But as in thoſe Times they 
alſo uſed Mortars for throwing out certain Pyrotechnical Globes (as is ſtill 
practiſed, and to which we have lately added Bombs, &c.) which re- 
quiring but a little Powder in Proportion, to what was neceſſary to pro- 
ject thoſe ponderous Bodies of Stone; if their ſmall Requiſite had been 
lodged in a ſpacious Cavity it could have performed no notable Effect, 
for want of being collected in a cloſe Body: To remedy this Incon- 
yeniency, the antient Pyroboliſis contrived Chambers in their Mortars 
which are as it were little ths for keeping the Powder cloſe toge- 
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ther, that by the Proximity of its Corns, its expulſive Force might be 
perfectly united, and acting impetnouſy upon the Prcjectile, oblige it 

to depart as faſt as its Weight wilf permit. I have however oſten ob. 
ſerved, that the Chambers in old Mortars and Guns were much larger 
than ours, the Reaſon of which was, becauſe their Powder was much 
weaker than ours, which was owing to the ſmall Quantity of Salzherer 
in it; wherefore it was neceſfary that their Chambers ſhould be propor- 
tionably large. This, the Modern Pyrobolifts have altered; for in our 
Days, that Mars ſcems to have been more infolent and outragious than 
ever, thoſe who have had the ordering of the Artillery have greatly lef. 
ſened the Chambers, becauſe our Powder is much more ſtrong, than what 
was formerly uſed ; and therefore our Chambers muſt be proportionable 
to the Virtues and Qualities of the Powder they are to contain. If what 
have been here ſaying, does not ſeem ſufficient to you, to clear up what 
I haye here offered concerning the weaker or ſtronger Effects of Guy: 
powder, in proportion to the Capacity of the Chambers where ſuch Ef. 
fects are produced, I ſhall ſtill farther endeavour to illuſtrate it by an 
Example of Pneumatical Engines or Wind-Guns ; for if into any two of 
them of equal Capacity you inje& an equal Quantity of Air, it is cer- 
tain that the Air ſo condenſed being ſet at liberty, would ruſh with 
much more Noiſe and Impetuouſneſs through a narrow Tube, than 
through a broad one, and attack any Obſtacle in its Way, and impel-it 
with a Power, much more confiderable chan che ocher, and all from te 
different Size of the Tubes or Barrels ; (if we are here to underſtand 
Wingd-Guns:) and it is certain that in unequal Capacities the greateſt 
or leaſt Quantity of Air would help or hinder the Where of the Air 
iſſuing from two unequal Engines or Guns; for thar Quantity of Air 
which was ſufficient to ſwell or fill up a ſmall Tube, would not be 
enough to fill up a larger Tube; but would diſperſe on all Sides, and 
diffuſe itſelf throughout the whole Capacity of it, and could not be ſo 


much condenſed in its Excurſion through a Space where it has room to 


expand jtfelf. Thus is it with Hydraulic Machines, which throw up 
their Water the higher, the narrower their Pipes are; which alſo moves 

with a greater Horizontal Velocity, than that which runs through large 

Pipes or Channels; ſuppoſing ſuch Water to run in Channels or Pipes 

equally inclined to the Plane of the Horizon, and to be of equal Quan- 

tity, &c. The Cauſe of theſe different Effects may be accounted for, 

by what we faid above, (namely) That it is more compacted in narrow 

Channels, in which being hurried along by any Force impreſſed, or 

only left to the liberty of running its inclined Courſe, it flows along 

with wonderful Rapidity. Ir is quite different in ſpaciqus Channels, 

5 | where the Water has room to ſpread abroad. Apply this now to C, 
border in the Chambers of Warlike Engines, Wer being converted 

into a Fiery Spirit, which chen it finds itſelf oppreſſed and pent up in a 

narrow compals, exerts its whole Strength to diſengage itſelf from 5 
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manner of Reſtraint, and having forced a Paſſage to the Air, it vighent- 

jy explodes and diſperſes that Element, which inſtantly cloſing together 
again, produces as ſhocking Clap which is 3 upon the diſcharge 

of all Pieces of Ordnanoe. "a RT BET EEK 


COROLLARY mW. 
Of 1 Recremive petards or Crackers. 


7 E have often mentioned Petgr d or Crackers in the preceding 
Chapters; but have ſaid nothing yet of their Conſtruction. Voun 
muſt know den that there are two Sorts of Petards; which the Ger- 
mans call die Schlage: One Sort of them being uſed-in Recreative Hro- 
wor kr; (Which only I ſhall here treat of) and the other is applyed to des- 
rious and Warlike Uſes, concerning which we thall ſpeak hereafter. The 
Form then of the Recreative Sort may be very much varied. Now of 
an infinite Number of them, thoſe which you ſee in Figures 105, 106; 
107 and 108 in A and B, are ſuch as chooſe to give you the Repreſen- 

tation of. Some of theſe are made of Paper; as you may ſee by Bj in 
Fig. 105 and 108; which are formed in Moulds particularly contrived | 
for them, one of which we have already repreſented and deſeribed in 
Book III. Chap. III. | 
| Others are made of fron and Copper Plates, and ſome of Leabas may 
be ſeen in Fig. 106, 107 and 108, diſtinguiſhed by the Letter K. 
© Thoſe which are made of Paper after the manner that you ſee-in- Fig. 
105 and 106, have their Upper Parts (diftinguiſhied by A) filled with Fig. 105. 
Corn Powder; and their Priming- Chambers muſt reſt upon one and che nd 106. 
fame Plane, that they may not all go off at once, but by Intervals one af- 
ter another. The Chamber of the Firſt towards the Right Hand, ſhall 
be Subquadruple of the Laſt towards the Left, as well in thoſe of Pa- 
per as thoſe made of any thing elſe. As for the Proportion of the 
Chambers between the Firſt and the Laſt, they gradually increaſe in 
eq che n in them muſt increaſe 

in Proportion : : This may bo readily 2 by the Oblique Lines 

b and c, upon the one and the other Scamgraplics Figure, which are 
Parallel to two other Ohlique Lines dj Hague by d, and which ter- 
minate all their Heights in ſuch manner, thas they are all of an equal 
Capacity, with regard to that Part of them which is filled with Corn | cok a 

der. The Inequality of their Chambers ſhall be then contrived as we 
juſt now ordered, and ſhall be filled with a flow Compoſition, which we 
have already given you, or elſe with the following Compoſition. 

Take of Meal Powder 3 Parts, and of Coal one Part, beat them and 


incorporate them well together. Carry this — into ſome damp 
Place; 
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Fig. 107. 


Fig · 108. 


Oil of Petrol or Linſeed. 


both at Top and Bottom with thin Iron Plates, which muſt be well ſol. 


have your Crackers ready for Uſe, and properly adjuſted. 


are mere Grenades] which axe filled with Corn Powder ; we have ap- 


cn, others of 2 Prijin, and i in * other Shapes * and Irre- 
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Place, that it may contract a little Moiſture, and by that means be the 
more eaſily conſolidated; or elſe you _ ſprinkle 1 it over with a little 


In the Iron Crackers you muſt have lirile Iron Partixions to ſeparate 
the Compoſition from the Corn Powder : Theſe Partitions muſt be Pierced 
in the Middle, that the Fire may have Conveyance to the Corn Powder, 
In Paper Crackers what we call the Priming-Chambers and Orifices, muſt 
be made juſt after the ſame Manner as we choak Rockets, with this Dif. 
ference only, that they muſt 'be choaked cloſer in theſe than in thoſe, 
according to the Size and Quality of your Crackers.” 

As for thoſe which you ſee in Fig. 107, they are filled only with Corn 
Powder, and ſtopped well up at Top with Paper or Tow, and ny nal 
Vent-holes at Bottom where they receive the Fire. | 

In ſhort; thoſe Crackers which you ſee in A Fig. 108 are doſed u up 


dered to the Tube, and pierced. As to the Method of charging them, 
oy make an Hole in one Side of them to put in Corn Powder. 
That which you ſee in B, muſt be ordered after the following Man- 
ner: After having choaked it cloſe up at Bottom with 1 Pack- 
thread or Cord, fill it up with Powder, and choak it cloſe at Top. This 
done, bore an Hole through the Side of it, into which you ſhall put a 
little Iron or Copper vow filled with Mea! Powder. Thus you will 


Sometimes inſtead of Crackers we uſe hollow Leaden Bullets (which 


plyed ſeveral. of this Sort to our Water-Globes in this Book, Chap. I. Be. 
ſides theſe there are others made in Form of a Cube, ſome of a Tetrabe- 
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FIREGLOBES, or BALLS 


PREPARED FOR 


MILITARY USES. 


— H E Number of Artificial path prepared hi ths l Mi 
Ee litary Purpoſes is almoſt infinite, ſo that it is impoſſible to 
Ps Be give an Account of them all: For which Reaſon I ſhall on- 
Iy touch upon ſome of the beſt and Principal of them; but 
more particularly upon thoſe which are uſed in our Days ; which I 
ſhall in this /econd Part of this Book, delineate and ex lain to our Py- 
robolift with all the Perſpicuity and Accuracy I am able. I ſhall allot 
a Chapter to each Sort of them, in Conſideration that they differ pretty 
much from each other in on and are diſtinguiſhed accordingly by 
particular Appellations. hs | 


” 
: G - als * OP 1 * 1 
T . " : . 2 * 4 — 7 nr AY „ 
2 1 1 4 q — * F 
$ . E — — — _—_ N k . — > 2 9g OY WA WIG ey ů *˙ 2 ow 
7 FEN , * „ " * " - 4 * — vs — PAs — - 7 » — ο 4 a 
_ 5 . . N — —— py WIR E . — —— Rbsy o ; , eG — \ 
5 mn. « hs g L Þ ans 14 7 r 8 4 Z <4 $5 „„ „„ . FX * hd 
e l _ — . 5 j . rr . r r . ie - = 2 LIES N 
—— — wE FEY * AG — * D l 8 3 1 Xs 1 bg * hn. > M4 Nn 1 1 a _=_ l = \ \ 
2 q - ere er en n W 7 Dare $8. en 2 hk . 4 L | 
— P pick 3 Py 4%; b 8 1 pu * : , CR, 
aa” 


P Fes 
TT ee ro . ET he 
£ 2 
W 


n 
„ 0 Hand Grenadov, 


8 OR 1. 


As © to ths pom e it is Perl 8 eta 1 
; alſo the Cavity in the Middle of them; and they are called Hand- 
— from being graſped, and thrown by Hand, to annoy the Ene- 
y. If we would ſtick to the Latin Denomination of them, we ſhould 1 
call them Palmary Grenade, becauſe their Hemiſpheres commonly fill 
| H h h up 


] = k i 1 
ES „ 
— a» * e i 
inn n = »ͤ„w 
— = - a 


210 Of the Grodt Art ef Axthramny, Book Iv. 


up the Palm of the Hand; for they are uſually of the Size of an Iron 
Bullet of 4, 5, 6 or 8 Ib. They ſometimes weigh 1 Ib or 1 + i, and 
ſometimes 2 of 3 16, They are called Grenaco's from the Reſemblance 
they bear to the Pune Fruit which we call Pomegranates; for as the 
Rind of theſe incloſes a vaſt Number of Grains, from whence they de- 
rive their Name of Granates ; ſo our Military Grenads's are filled with 
innumerable Griink of Cotns of Gum poder, Which taking Fite, burſt 
them into a thouſand Splinters, which fly againſt, and grievouſly oppreſs 
the Enemy; therefore Leonard Frontæberger in his Artillery calls them 
bringende and ſchlagends Kugelen; which is as much as to ſay, leaping 
or bounding, or rather ſtriking Balls, if we may ſo expreſs ourſelyes, 
Now this laſt Appellation of theſe Balls may be very properly applyed 
to all the greater Grenndo's ; Which doubtleſs borrowed their Nam 
from the ſmaller Sort, which have a greater Natural Reſemblance to 
the Punic Fruit above-mentioned than the Larger have: Add tg 
which, that it is ceftaln the Small ones were uſed Before Men (induftri- 
ous to each other's Ruin) invented the Great ones. And indeed we do 
not find the leaſt Footſteps of the great Grenado's amongſt the ancient 
Pyroboliſit; but their Writings wu ample and particular mention of 
the ſmaller as what they were perfectly well acquainted with, tho at 
the ſame time it muſt be confeſſed that they called them by other 
Names, and treated of them in a different Manner from us. Bonbornins 
relates ſomething which agrees pretty well with our Sentiment con- 
cerning Hand- Grenadb's in his Hiſtory of the Sirge of Breda in the Yeat 
; "TACT (ſays he) which we have fo often mentioned, derlve their 4g- 
pellation from their Reſemblance to Pomegranates; and are hollow Irm or 
Braſs Globes, the Diameter of whoſe Cavity is Unciæ of Inches, and 
whoſe Thickneſs of Metal is Lines. They are Ales 16th Gun- powder, 


and ſometimes with particular Compoſitions; in their Vents they have 
Fugs which are flow indeed in Combuſtion, but very ſuſceptible of Fire, 
and calculated to burn for ſome time, to avoid the danger of their burſting 
in the Hands of thoſe who. throw them, The ſame Author ſays in another 
Place, That they forbore to throw thoſe Balls which derive their Name 
from the Punic Apple; Becauſe ts they required à good deal of Powder, and 
the Befieged falling ſhort in that Article, they could not afford to ſupply 
them with it. Eo ee DHACE 
hut it were to no purpoſe to dwell any longer on the Etymology 
of theſe Balls, ſince every Body knows what is meant by them. Let us 
then proceed to the Order obſerved in the Preparation of them; which 
indeed is ſomewhat needleſs after what we have quoted from Boxhor- 
mug f But however I miſt beg Leave to add three or four Words which 
ſhall favour more of ;Pyrotechnics chan of Hiſtory. <q 
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With regard then to the Matter of which they are formed, Hand- Gre- 
nads's may be ſaid to be of three, Sorts; the Firſt and moſt common of 
which are made of Iron; the Second of Braſs mixed and allayed with 
other Metals; and the Third of Glaſs, If yen wand bave them afTron, 
they muſt be the moſt brittle and the leaſt wrowghs that they can paffi- 
bly hs If you would have them of Braſa os Copper, you miſt mir 
x 6% of Copper with 2 I of Tin and half a b of Marcaſite x ar elfe it 
ſhall be one th of Tin, with 3 tb of Lattin. Thoſe which are made 
of Iron, thall have their Merl throughout, of the Thickneſs of ; of 
their Diameters. Thoſe which are made of Brafs ſhall be . And thoſe 
which are made of Glaſs, ſhall be; of their Diametess in Thicknaſa, as 
may be ſeen in the Fig. 109 under the Lettert A, Band C. | Fig. 109. 
The Diameter of the Vent ſhall be 4 of the Diameter pf the Gre- 
nado; and the little Hole ſhall be ; of the fame Diameter: It is 
this chat the Body of the Grenado is filled with Corn Powder. | 
The Fuze which you fee in the Letter D, ſhall have its Didier 
from Outſide to Outſide ;; of the Diameter of the Grenado, or it ſhall be 
a little leſs that it may eaſily flip down into the Vent. The Length of 
this Fuze ſhall be j of the ſame Diameter; and the Hollow of it ſhall 
be 3, and the Top of it ſhall be a concaye Hemiſphere, as may be ſean 
by the aboveſaid Figure. This Concavity muſt be filled wich Pawder | 
finely mealed, which muſt be moiſtened with a little Gum or Glue Wa- 
ter, that it may ſtick together the cloſer. As for the Body of the Fuze 
itſelf, -it ſhall be filled with one of the Compoſitions here-under given; 
then capped with Tow, and ſome of that Pyrotechnic Cement which the 
German call Kit ; which is made of 4 Parts of Slip Piteb, 2 Parts of 
 Colophone, one Part of Turpentine, and one Part of Wax; theſe are all 


put into a glazed Earthen Pot, e over a Aan. _ and Ines 
incorporated well rogerher, - nch 


| Compoſitions for the Faves 4 Grenade, Log 
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The Hand-Grenado I am now going to deſcribe, differs in no reſpect 
from the former, excepting in its Fuze, which is otherwiſe contrived, 
and which together with ſome other minute Circumſtances, is all that 
conſtitutes this, a Grenado of a different Sort from the foregoing, We 
Fig. 110. have given you a Repreſentation of this in Fig. 110; in the Preparation 
of which you are to take Notice of the following Rules: Firſt, get a 
Wooden Fuze made (though it may be of ſome Metal if you will) 
whoſe Length is equal to the Diameter of the Grenado, and its Breadth 
equal to the Diameter of the Vent; but it ſhall be thicker and larger 
at Top by + of a Diameter, where it is to be hollowed out in a Concave 
Hemiſphere. The lower Part of it; which is to go down into the Gre. 
nado, ſhall be bored with ſeveral Holes which ſhall be filled with Meal 
Powder. This done; fix it in the Grenado in ſuch manner that the 
lower End of it may reſt upon the Bottom of the Shell, and fecure it a 
we ſaid before; then fill the Grenado with good Corn Powder, which 
you are to do by a little Hole on one Side of it, which fhall afterwards 
be ſtopped up with a little Wooden Pin or Spile which muſt be very 


forcibly driven in. The Head of the Fuze ſhall be crowned or adorned 


with Sprigs of freſh and green Box, which ſhall be tied with Packthread, 
to keep them faſt whilſt they are handle. Ro os 
When you would put theſe Grenado's in Practice, take a little End of 
Match, of ſuch Size as to be able to ſlip readily down the Hollow of 
the Fuze, and tye a little Leaden Bullet to the lower Extremity of it, 
Then light your Match, and as ſoon as it has acquired a good Coal, put 
it into the Fuze with its Bullet downwards, and throw the Grenado 
where you think fit; and be aſſured, that as ſoon as it ſtrikes againſt the 
Ground, the Leaden Bullet and its Match will fall down in the Fuze, 
and by lighting the Meal Powder in the Side Holes of it, will fire the 
Grenade and ſplit it into a thouſand Pieces. The Sprigs of Box are not 
deſigned ſo much for Ornament as Uſe in this caſe ; for they ſerve to 
keep the Vent of the Grenado upwards, or in a Vertical Poſition whilſt 
it is in the Air, ſo that falling upon its Bottom, it may ſhake down the 
Leaden Buller, and conſequently the Match with it : This Contrivance 
may likewiſe be of Uſe-to other Bodies which are to fall down upon 
Horizontgl ee Gone am 40 
This Grenado is moſt frequently armed with Leaden Bullets; that is, 
the Outſide of it is covered with them, that it may do the greater Exe- 
cution. In order to do this, you muſt firſt coat the Grenado with melt- 
ed Wax which muſt have a certain Quantity of Colophone mixed with 
it; into which you may ſink as many Muſquet Balls as you pleaſe whilſt 
it is cooling: Then wrap the Whole up in a Cloth, and bind it well 
round with Packthread. | 7 
— 33 SORT 


s ORT III. 
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In Figure 117,1 give you the Repreſentation of a Hand-Grenddo Fig. 111. 


| (though i it may. be of a larger Size if you will) which may be privately 
hid at the Entrance of any Avenue, or in any narrow Paſſage, through 
which you expect the Enemy to come. This Grenado has two Holes 
Diametrically oppoſite to each other; through which paſſes a Wooden 
or Metal Fuze, pierced all round with Holes, primed and ſalted over 
with Meal Powder ; through this Fuze you draw a piece of common 
Match lighted at one End: The Vertex of this Grenado has a Third 
Hole (or Vent) where you fill the Cavity of it with Corr Powder, which 


being afterwards firmly ſtopped up with a Tompion, your Grenado will - 


be prepared. I believe I need not teach you the Uſe of this, which 
you may eaſily gather from the Figure itſelf, and which upon occaſion 
Neceſlity may ſuggeſt to you. 


c O R 0 L L A R Y. 
How to Throw or Delwer H and-Grenado 8. 


FT ER our Deänigen a Deſcription of theſe N we need 


not tell you that they are graſped and thrown by Hand, at iuch 


times as the Enemy is within the reach of your Strength: Nor need we 


tell you that they are both Offenſive and Defenſive Arms, which thoſe 
who know nothing of the matter, may learn from ſuch as have been 


preſent at Sieges: We ſhall only add, that Hand-Grenado's are very 


much uſed after the happy Succeſs of a Mine, which has made a Breach 


in ſome Rampart, thrown down a Wall, or blown up a Baſtion; it is 
then that they are uſed to clear the Way in-mounting the Breach : Ir is 
upon ſuch occaſions, that you ſee the moſt generous and brave of 
each Side, armed with Fire and Flame, valiantly maintaining the 


Cauſe of their Prince, the Intereſt of their Country, their Liberties and 


their Lives. Or when the Beſiegers have got to the Foot of a Rampart, 
and are obſtinately bent upon inſulting it, and inſenſibly ſcale it; (being 


covered by the Rampart itſelf from the Defences of the Flanks ) It is 


then that the Beſieged are to ſhower down Grenades u pon the Enemy, 
and of which the Beſiegers are to make the beſt returns they can, to 
procure themſelves a free and ſafe Paſſage; as was not long ſince ſeen at 
the Siege of Hulſt, which was taken by the Hollanders. But it is impoſ- 
ſible to enumerate the ſeveral particular Uſes of Hand- Grenado's in the 


Occurrences of War, and eſpecially when both Armies are ſo hear as to 


be almoſt at Handy- cuffs with each other. It. it ſometimes neceſſary to 
Iii throw 
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throw them at great diſtances ; bur here I mean one after another: x 
ſhall hereafter ſhew how to throw ſeveral together, which being a Work 
unequal to the bare Strength of a Soldier, the Maſters of this Ar: have 
invented little convenient Machines for that Purpoſe ; the beſt Sort of 


Fig. 112. which I repreſent i in Fig. 112, after having made ſome neceſſary Addi- 


tions to it. With this Machine you may not only throw Hand- Grenadys 
but ſeveral other Sorts of Military Fire-Works, ſuch as Ligbt Ball: 
Bombs, Fire- pots, Fire-hoops, Garlands, and Crowns, and ſeveral er 
ſuch like chings, which we ſhall ſpeak of in their proper Place. 
There is nothing difficult in the Conſtruction of this Machine, and it 
may be eaſily comprehended by the Figure itſelf: I ſhall only add, that 
ſo much the longer that Arm of it is, which is made in the Form of 2 
Ladle (into which the Grenade is to be put) than the other Arm to 
which the String is faſtened, ſo much the more powerful will it be. 
You muſt here underſtand their Length to be meafured from the Center 
of the Iron Spindle, upon which they turn, to one and the other Er- 
tremity of the Arms; and in this they imitate a Balance. 
 Boxhornius alſo mentions, in the above- quoted Place, a certain new in- 
vented Machine, made like one of our Mortars, and well fortified with 
Iron Rings, with which they ſhot Hand-Grenade's into Breda during 
the Szege. And it is not long ſince we ſaw at the Siege of Hulf, and 
ſince then at Murpſey, which is a pretty ſtrong Place, a like Machine 
conſtructed by a bold Engliſh Soldier, who preſented it to Frederic 
Henry Prince of Orange, of immortal Memory; of whom this Engliſ- 


man demanded 100 Dutch Florins for the Trouble he ſhould take, and 


the Danger he ſhould incur in throwing his Grenado's : In ſhort, he 
obtained his Demand, and began to play his Machine; but to ſay the 
Truth, he did it fo aukwardly, and with ſo little Judgment, that the 
greateſt part of his Grenads's either did not reach the Place they were 
deſigned for, or broke in the Air; which was attributed to the Defect 
and 305k of the Engine, rogether with the RE of the En. 
gineer who wanted Skill to govern it. 

We ſhall, in the Second Part of our Work, give you a Treatiſe upon 


Mortar, in which we ſhall take occaſion to ſpeak of a little Machine of 
our Contrivance, more perfect and artificial than this, for projecting 
Hand-Grenado's, or greater Shells if you will, and to throw them juſt 


where you pleaſe: But that for which it is as uſeful as admirable, 


is its being able to throw ſeveral at once, as for inſtance 7 at a time, 


or one after another according as the Exigence of Affairs requires ; to 


which I for the preſent refer the Reader who is ſo curious as to want 


the Conſtruction of it. 
But upon the whole I cannot help admiring at the rigorous Sentence, 


which the firſt Inventors of our Art paſſed upon the Warkke Ma- 


chines of the Ancients, as if guilty of ſome notorious Crime, for which 
vey reſolved entirely ta baniſh than from the Modern Arts of War ; 


and 
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and to carry their Contempt of them ſo far, as to burn them ignomi- 
niouſly in their Kitchens, that there might not remain any Footſteps of 
them; conceiving perhaps that their Succeſſors, convinced of their In- 
nocence, might one time or other recal chem from Baniſhmenr, ' 
_ were not utterly deſtroyed. And indeed if the Writings: of 1o 
any great Men their Contemporaries, who had ſcen their wonder- 
fl | Beds, did not bear witneſs of the great Services they did, whilſt / 
they were in their greateſt Splendor and moſt venerable Majeſty, - 
we ſhould. never have known any thing relating to their Conſtructions 
An ungrateful Return ſure they meet with, for their great and migh- 
ty Performances! Muſt Contempt be the Reward of their illuſtrious 
Executions, by means of which Rome became Miſtreſs of the World, 
and triumphed over Nations and Kings till then Invincible? No: , 
it would be in vain to dwell upon 'this Subject; they have ſuffered 
great Injuſtice, and ſtill continue to ſuffer it, and are now not even 
admitted into the moſt inferior Claſs of the Servants of Mars and 
Bellona, but are totally rejected, and condemned to an inglorious In- 
activity; — are ſo far ſunk in Point of Reputation, that whoſoever 
offers any thing in Favour of them, is ſneered at by a Pack of ignorant 
Fellows, who openly ſcoff ar the great Exploits they formerly did, and 
look upon them as Romances and old Women's Tales, | 
But to what purpoſe do I waſte my Time in defending the Ouale of 
thoſe injured Inventions? Lipfus, the greateſt and beſt Judge that ever 
was of the Ancient and Modern Arts of War, has ſufficiently * 
their Behalf; to whom we are infinitely obliged for the Trouble he 
has been at in tracing out the Uſes and Services of them: It is from 
him that we have collected fo rich a Store of what concerns the won - 
derful Machines of the Ancients, and which we ſhall dwell upon when 
we come to compare them with ours. My ſole at preſent iv to 
evince, that all the Sorts of Grenade s, and the other Pyrobolical Inven - 
tions in preſent Uſe (which might be projected by the Slings, and + Fun- 
dibali of the Ancients but not by the Bali pe} * * * very conver 
niently to very great Diſtances. 
Firſt then ; I beg of you to liſten to what Ian going N 
ſurprizing Strength and admirable Effects of Sli ; which indeed are ſo 
| very great, that when I firſt read and conſidere oe 1 ee ” 
| tranſported. Ovid ſpeaks ſomewhere of om RO 
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4 By. bs. it appears, that: in- his? Time they uſed the Sling for Leader 
Balls, which were perhaps filled with Combuſtible Matter, ſince he ſa Vs 
that they took Fire in their Flight, and acquired a Flame i in the Air 05 
their violent Motion. . ſays as much: 


ſhot at the Enemy with Sings, or ſome ſuch Contrivance. 


c lected by * Lipſius to prove what he ſays of Slings. But J cannot omit 


jected from a Sling is melted by the Attrition of the Air as much as it 


them Fabulous in his Book of the Carbine, where he diſputes againſt 
I 4rifofle; who fays, That the Darts and Favelins were fo heated by the | 


and that with greater Violence (theſe are his Words) than any Arrow ot 


ſays, If. That they were the moſt dextrous People in the World at ſingim 
great Stones. The ſame Author ſays elſewhere of theſe Iſlanders, Tlat 
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| Which flies and whiſtles through the airy Height; ; 
- And glows with raging Heat amen! in its Flight. 
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Ari 5 & ow do day 1 700 PO 


In B Shag : 


1 * Fi ery Dates; 45d rocky Praglhente fly ; 
- And * Bullets whiſtle thro che Sky. 


| All theſs Fi ec Bhs or Darts Ehi ng 5 fones, Melted B Bullets, which 
he here ſpeaks of, were the true Fire-Works of his Time, which they 


I ſhall paſs over ſeveral other Authors, the Teſtimony of whom is col- 


what + Seneca ſays in his Natural Queſtions. Motion (fays he) rarifies the 
Air, and that extreme Rarefaction generates Heat: Thus a Bullet pro- 


would have been by Fire. Does not this appear very ſtrange? Surely if 
we had not the Teſtimony of ſo many great Men, we ſhould at once 
look upon theſe as Romantic Fables. Joſeph Quercetan ſeems to think 


Friction or Attrition of the Air, that they were hot enough to melt Lead. 
This, Quercetan flatly denies ; inaſmuch as Experience teaches the con- 
trary, by ſhewing that Mu/quet Balls, &c. which are projected by Fire, 


Dart can be ſhot, are not heated to that degree. Let us now examine 
into the Weights, Sizes, and Qualities of theſe Bodies; and at the fame 
time we ſhall ſee how far the ancient Slings could throw them; which! is 
partly the End and Aim of this Eſſay. 

Diodorus Siculus ſpeaking of the Inhabitants of the II Balearic 2 


they had acquired ſuch a Perfection in the Exerciſe of the Sling, that 17 
could caſt — Stones with = 8 2 4 Violence that 2 feemed 


— ny 


4 8 
* — 


* Lipſius Li: V. Dial. ſeu Coll, XX, de Mil. Rom, 7 Sen. Cap. LVI. 
II. Ariſt. de Cœlo, Cap. VII. I W are now called Majorca and Minorca, 
t Diod, Sic. Lib. VI. | | 
rather 
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rather- to be ſhot from + Catapultz, * great and violent mas the th Bly 
they gave | which broke Shield, Helmet, and every ather kind of 
though never ſo well tempered. : An. uncertain Author in rs fays 2 


the —— People, That tbey Aung Stones of the Weight of a Mina: By © 


which he means an Attic Mina, which weighed 100 Dram, as we have 
faid elſewhere; but Cæſar calls them Lare or Pound Slings. 80 much 
for the Weight of the Stones they uſed to ſling; which, 8 
what we have ſaid above, agrees pretty, well with rhe Weig ht of our 
Hand-Grenads's. | We are told alſo that beſides Stones, They uſed 
to ſling Leaden Balls at their Enemies, without the Aſſiſtance of any 
Eagines but thkir Fundæ or A ; which we cannot compare 
with any thing more proper proper'y chan with our 
tain Author in Suidas ſays, That the T Cadurci were reckoned the beſt 
Slingers ; and that they could caft $ tones and 8 Balls to that Nicety 
as never to miſs their Ain. They had farthermore a way, of flinging 
Pots full of Fire, into the Places they Beſieged when they were near 
enough to do it, or had got Poſſeſſion — 5 Outworks: ut I cannot 
avoid thinking that theſe Fire Pots were heavier than our Grenade. 
Appianus in his Libic. ſays, That the Romans. had raiſed high Terraſſts 
oppoſite to thoſe Towers ;, from whence they threw a great N 1 of lighted 
Torches and Fire-Brands, together with Veſſels full of Sulphut and Pitch. 
And Dion. in Lib. XX. ſpeaking of the Time when the Romans bett ed 


the Capitol, which their Slaves had poſſeſſed themſelves of, ſays, That 


there were Thoſe who flung Veſſels to of Bitumen and boiling Pitch from 


the Houſes in the Neighbourhood of the Capitol. However ts was, we 


mult believe it ſince £1 fay it: But all theſe things were only ſo mary 
Forethoughts of our Hand-Grenad®' s, You will find Mill ſomerhing far- 


| ther to this Purpoſe i in ||. Julius Caeſar's Comm entaries, where he fays, 
That a great Wind riſing, the Gauls began to ; 


Huts (which were only thatched with Straw after the Faſhion of the Chum 
try) hot Balls which were made of a fufible Earth; and at the ſame time 
ſhowered a vaſt number of very bot Javelins ahn us. © But Lipfus is of 
Opinion, that this oughr to be rendered Earthen Veſſels filled with melted 
or boiling Matter. Oroftus ſpeaking alſo on the ſame Subject, ſays, That 


they took red-hot Pots or Earthen Heads, ond threw Them at their * 
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Ir was thus that the Rin and che moſt Walle Nutiotis their tit 3 


temporaries uſed the Sling, as well in attacking their Enemies as as. 
fending themſelves. If you would know in what great Eſteemi'they 
were held within the Memory of our Fathers amongſt our Nort 


Neighbours, even ſince the Invention of Gun-powder conſult Olaus he 


2 great —— of Upſal, who \ was one of the s moſt learned i Writers 
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Sea to Stockholm; a mgft terrible Sight to bebold'! ſome were without Na. 


K 
that ever-lived in the North; and who ſpeaks in theſe Terms: +The 
Aquilanians, or Northern People, aohen they defign to befrege' ſome Toon, or 
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attack a Camp, have certain flexible Chains, or a bin of Links and Young, 
of Iron made faſt to Sticks or Staves, which they prefer to all other Anm, 
particularly when the Country is tony. But in ſucb Places where'th h car 
get no Stones nor Pebbles (which feldom happens in thoſe” Pars) they ft; 
pieces of falt Tron, which they puit into the Purſes of thr Slugs wig 
Pincers. You always ſee them with a certain Veſſel in their Hundi niade lie 
4 Roman Barrel, full of Crufts and Pieces of Iron, which being heated red. 
hot, and flung at the Enemy, they make ſo ſtrange and dgngervis a Wound, 
that whoever has the Misfortune of being firuck by them, muſt hope for ug 
| Help from any Phyficion or Surgeon. And the reaſon "why "this Tray 
wounds ſo dangerauſly and irrecoverably (obſerve this) is 'beraiſe of it; 
Weight, and the Aduſtion it cauſes in the Part. ' The Remembrance of os 
Event like this, is fill Freſh in the Perſon of Chriſtiern the IId King of 
Denmark, who 10% a mighty Army in the Year 1521, at the City and 
Camp of Aroſen, by means of ſuch contrived Arms. For here they did th 
ſame with burning Darts, which being taken with Iron Pincers from 
the. Fire, and put upon Balliſtz (for they promiſcuouſly uſed che a. 
cient and modern Machines together) they were /hot from them, aui 
wounded the more incurably, according to their degree of Heat, whih 
made it ſometimes #mpoſſible to draw them out with the Hand: But what 
was the moſt diſaſtrous and dreadful ; theſe burning Darts and Pieres of 
red. bot Iron, falling upon their Gug-powder it was inſtantly fired, and 
went off with a deafning Clap, and burned and flifled all the circumadia- 
cent Soldiers; and what ſtill added to their Misfortune, was the Tncurfions 
and Outrage of the Mountgineers, (a Savage Brutal Race bred in Subter- 
raneuus Caverns and Mines) who overubelmed them with Darts, Stones, 
and Pieces of bot Iron, which they ſhowered upon them with their Slings, I 
dau (ſays he) 250 Italian Miles from thence, ſeveral that were brought by 


ſes, others had Igſt their Eyes, theſe their Arms, and thoſe their Legs: In 
ſhort, their Woungs beigg incurable, the Germans, Scots and Danes in 
perticular, died in the utmoſt Miſe nun. 
Let us now have done with the Size, Weight, and Quality of the Bo- 
dies that were uſpally thrown from the Slings of the Ancients : And indeed 


— 


Ibelieve I have ſaid enough on this Subject for you to draw ſome Con- 
ʒjecture of the. Diſtange, they could carry, as well as of their Certitude 
of hitting what they aimed at. But 1 Yegetius ſpeaks very plainly of 
this Matter, when he ſays, That the Archers ang 5 lingers ſet up a ſmall 

Fagot, or Bundle of Straw for,a Mark, from which they retired to the di. 
fiance of boo Foot, and hardly ever miſſed it with the Arrows they ſpot, . 


* 1 


Olaus Lib. VII. Cap. VII. | Lib. II. Cap. XXIII. II Judges Chap. XX. wir... 16. 
* II. Cap. VI. + Veget. Lib, II. Cap. XXIII. II Judges r. gahitant 


BoowIV! Ofathe Great Ant f Aa nE EAT. 


—— vr 
ont F vubum © 


ould: fling Stones at an hair «breadth and not e Y The 
Jann Surveyors had morcaver a certain Meaſure which they a alſigned 
70 Pialds and+Grounds, which anſwered; to the Caſt of a Sling; om 
_ they called a Farm with all che Tillage belonging $0 it, 4. Fun- 
dus, (which the French at this Day call Fong ; 30 Whole Breadih an 
Lengch vas a Sling Caſt. Thoſe, who Kno any thing of MY Meaſure 
affix chat it was 600 Foot. 
tilian in Jeeul in thele Words, | 


Fundum Yarre eat, en ba "” 8 
_ emen ateiu que cc eee 0 
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there were ſeuen kundred choſen Men left-handed, cube 
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bur © what — hould we dwell any 1 EP) 55 5 


Properties of the S,! Let ns now. try whether or no, we Fan, ac- 
cotding to the Rules of Modern Architethure, convenient! flir 

do's ſrom our Lines af Approach into the Enemy s Intrenchment 

then it is a general Rule amongſt our Military Arebitects or En ngineers, 
to begin their Lines of Approach at the diſtance, of bo: Rods from the 
Place Beſieged; if the Situation of it will not permit to break A 
nearer without Danger. This Diſtance. is a to the Level 1 WA 
Bodies prqjected from Slings; for it is thus that you, muſt under tand 


alſo is raken Notice of by ſeveral other Writers: And it is likewiſe with us 


what 7 egetius ſays above of the Exerciſe of the Wr Soldiers; Which 


the Practice of our Muſqueteers, to cxerciſe themſelyes at a Mark fer up 


at about che Height of a Man, fram whence they, ragire 200 pf 380 Pa- 
ty in their Aim, and to f e thing to 
to Face. But | 


08s, to acquire a Certa 
them, when they came 40 engage with the Enemy F 


"Pro 


Co this Method of amiag n Juice. different rejection. of our 
: arallel Mig we” and the latter 
in au, in which che Body falle into che Enen * ve mot 
find ſome other way of daing it. ee 


Naw it is very evident from dhe Obſervations Oh. the Shots of our 


| great Guns, Gc. that the Line of Shot which, the French call, de n. 
veau, and the ie eee, and We, Point blank, is the 
nereabout 1. che molt Random, at an Elevation of * 


0 0 $! iW 74 I) 2 wk 1 2088 hos I 


b Lenwa-Wars.or 
45 Deg. 
. . cherall.Brojedtiles abſery 0 
on; Therefore if any — Kia ; 
ter having ſwung it a few times ound his 
_ throw it at the diſtanet of 6 Hot 


.nſtant_ Pr 


with 


to {ling an Hand-Grenade 2 


or 600 Rods, Which is ten times | 

 as'far as the Spot where you begin your Lines of Appraach is from the 
Place beſicged (provided always chat it does not exceed 60 Taiſes or 
Rods, or 600 Foot) I do not in the leaſt doubt that it would fall within 

— ſor all Thaſe bo uſe the Slim or throw any thing 
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his Grenads in the Purſe of his Sling, he gives it one Turn only, and 
then throws it towards the beſieged Place, in ſuch a manner that the 


ploits, and to perform ſuch terrible Execution with it as they did. 


treating of it, but becauſe I do not think this a proper Place for ſuch à 
Diſcoutl 1 hall proceed frther 6: And in the mean time oh . 
ſerve in what manner, the Slings being loaded with a Hond-Grenads, 


on the moſt advanced part of the Lines, in ſome Place where they may 
be in Safety, and under the Covert of a good Parapet; as for Example, 
in ſome Redoub? whoſe diſtance from the Top of the Gabions on the 
Enemy 's Parapet ſhall be 00 Foot. Now that we may not ſeem to be 
too hard upon our Soldiers, whoſe Arms are not yet formed to this Exer- 
' ciſe, and that they may not think we would impoſe Impoſſibilities on 
them, we will ſuppoſe that our Hand-Grenados cannot be thrown to a 
greater Diſtance than 100 Foot; therefore (according to what we faid 
above) if they be projected at an Angle of 45 Deg. they muſt deſcribe a 
Curve of 1000 Foot: But as a Diſtance of 5oo Foot requires that the 
Arm of the Slinger ſhould deliver the Grenado at an Angle of 10 Deg, 
(or 3 of a Quadrant) beginning from the Center of the Arm that ſlings; 


Lines of Approach, and if from that fame Point there be a Stake 
' planted whoſe Height exceeds the meaſure of the Slinger from the Sole 
of his Foot to the Center of his Arm by 2 Foot 8 Inches, and whoſe 
Poſition is perpendicular and directly oppoſite to the place where you 

| ſend your Grenado's (or elſe they will go wide of your Aim, ) and if the 


Stake, and if he has always the End of it for a Mark, he will never 
fail of ſending his Grenado's to the Place they are deſigned for; provided 
they are of equal Weight, and that their Fuzes are ſo ordered, as not to 
fire them before they are arrived at the intended Length. Now the 
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with the Arm only, are naturally led to project it in an Angle of 
45 Deg. or thereabouts. But ſuppoſe they were to be thrown to the di. 
ſtance of 30 or 40 Taiſes only; who will deny that it may be very 
condenientiy done by Slings ? Frovided they are always ordered and di. 
rected in the ſame manner as our Mortar-Pieces, when we would ſhoot 
Bombs, great Grenado's, and other Pyrobolical Balls from them to little 
Diſtances; that is, you muſt allow them the ſame Elevation; which is 
a Dexterity and Knack that might be eafily acquired, partly by a pre- 
vious Knowledge in Gunnery, and partly by continual Practice; for it 
was doubtleſs by Uſe and Cuſtom that thoſe Foreign Nations attained 
ſuch Skill in handling the Sling, as enabled them to do ſuch mighty Ex- 


I muſt confeſs, this is a Point which requires ſome Prolixity in the 


the Slingers may ſo contrive as to project them from the Trenches into 
the midſt of their Enemies. In order to this; lodge your Slingers up- 


therefore if the Slinger ſtands upon the Spot which terminates the Di- | 
ſtance of the Place as aforeſaid, at 15 Foot from the Parapet of the 


"ot __ 
” q a 


Slinger remains fixed in that Point, and after having fired the Fuze of 


Orenadb (every time he delivers one) almoſt touches the Top of the faid 


Fire 


\ 
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Fire of your Fuze will never go out if you fill it with one of the Com- 
pofitrons that we have given above, which I can venture to aſſure you of, 
having often uſed them with Succeſs for the Fuzes of great Shells that 
are . whoſe Motion you may believe is none of the 
* 


a - 


REMARK I. 


Buy what we have ſaid of the Stake driven pepe into the 
Earth, you are to underſtand that the Height of 2 Foot 8 Inches, over 
and above the Height of the Man from the Sale of the Foot to the 
Center of che Arm, is a Perpendicular in a rectangled Triangle, whoſe 
Baſe is 15 Foot: The Angle intercepted between the Baſe, ſe; which be- 
gins in the Center of the Arm of the Shager, and the Hypotbenuſe, 
which is the Hand that is lifted up with the Sling, is exactly 10 Deg- 
to which Angle, the Perpendicular beforementioned is directly parallel 
or te. The farther the Skager removes from the Perch or Stake, 
the longer will the Perpendicular be; and on the contrary, the nearer 
he approaches to it the ſhorter. What I have here faid, is by way of 
Example only, inafmuch as Baſes of various — rquurs different 
Perpendiculars. : 


REMARK II 


_ You muſt meaſure the Diſtance between the Shnger and the Tops 
of the Gabions on the Enemy's Ramparts in ſuch manner that there 
may be a Space of 15 Foot more or leſs between him and the Parapet of the 
Lines of Approach, which Baſe ſhall be terminated by the State above- 
mentioned; leſt meaſuring the Diftance from the Inner Height of your 
Parapet, you be obliged to expoſe yourſelf to evident Danger, by plant - 
ing the faid Stake on the other ade of your Gabions: But this may en 
the aohay Hand: be Gone WHIT 00 INE TI00s 


REMARK III. 


The widens or Reins of your Slings may be of Lengthe ſutable to 
the Diſtances of Places, according to the Practice of the ancient Inha- 
bitants of the Balearic Handi, who knew very well how to lengthen 
and ſhorten their Slings as occaſion required, if we may believe 5 Flo- 
rus, who tells us, Upon Workke Occaſions they uſe three Sorts of Slings, fo 
that it is mo wonder they are ſuch good Mark s-Men, 5-Men, efpecially when awe 
confider they have no other Arms, and are trained up to the Sling from the 
- Cradle; and to harden _— it is the Cuftom 7 the Mather never give 


t Flor. Lib. III. cap. vil, 
2 
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her Child any Victuals till ſhe ſhews it him with a good Blow. But let us 
hear what Strabo ſays of theſe Iſlanders; They carry three Slings twiſted 
about their Heads, the Reins of one of which are very long for great Di- 

ſtances; of the other very ſhort, for ſmall Diſtances; ; and of the third of a mid. 
aAling Size between the two former, for middling Diſtances. Diodorus would 
have them wear the Shorteſt round the Head, the Longeſt like a Girdle 
round the Middle, and carry the Middling one in their Hands. 


R E MA R. K IV. 


Nothing can be more convenient or certain for throwing Hand-Gre- 
nado's than the Sing; for we have often obſerved, that when they are ſhot 
from Machines like Mortars, they are apt to break before they are pro- 

| jected, to the great Damage of the Machine, and Danger of the Perſons 
who play it. If on the. other Side they are delivered from the Hand on. 
ly, what Diſaſters are not thoſe liable to who are obliged to do it; beſides 
thoſe to which they are already expoſed? The ſeveral Sieges of our Time 
have all furniſhed: us with diſmal. Inſtances of the Ruin and Death of 
many a brave Fellow, to whom this Iron Fruit was more fatal, than 
hurtful to their Enemies: In good Truth, if my Maſter was here 
who taught me the firſt Rudim ents of this Noble Art, he would be ve- 
ry ready to back what I have here offered, and (I dare ſay) would tell 
you, that if it had been the Cuſtom in his Time to throw Grenades 
with a Sling, he had never loſt his Right Hand. Beſides the Sling, I 
_ approve very much of certain little Machines not very unlike the Ba- 
jiſtæ of the Ancients ; ſuch ag we have already deſcribed; thereſore! 
ſhall curſorily touch upon them. 

We ſhall in the following Chapter treat of che great e that 
are uſually projected from Mortars; but I muſt by the way take Notice 
that hey: may be very conveniently ſhot from the Baliſtæ of the An- 
cients. I ſhall in Book I. Chap. I. of the Second Part of our Artil- 
lery dwell upon the Power and Effects of thoſe Machines, where I ſhall 
confirm what I ſay with the Teſtimony of ſeveral good Authors; 
and give you the Profils and Scenographical Figures of them, moſt 
curiouſly and exactly drawn, and occaſionally explain how the An- 
cients were wont to conſtruct them. Be ſatisfied at preſent with 
what 1 Yoſe Pbus tells us of the incredible Power and Strength of 

the Bali fta, in his Account of the Deſtruction of Jeruſalem ; where 
he faith; That every Stone was of. a Talent Weight; and did Execu- 
tion not only at Hand, but to the Top of the Walls and Ramparts, though 
it were at a' Furlong diſtance; and where it fell it carried a whole File 
before it. And +'Diodorus ; Demetrius placed in his *. Helepolis e- 
veral Machines, the greateſt of which carried Stones of three 7 alents, 
nen alſo ſpeaking: of King "Hero's Ship which was built after 2 

+ —— 3 Died. Sicul, Lib, ö „ nearly anſwered to what we 

w underſtand by a Battery, Model 
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Model contrived by Archimedes „ relates + That in this 8hip toy n 
eee lay Jram eee e 
three Talents Wright,” and at the ſame time, a Spear. or Favelin of 12 Cu. | 
bits in Length, to the A l Fa Furlong. This is very wonderful, 1 
almoſt incredible; but Þ feat I begin ta tire you with this gubject; an 
indeed, I think, I have here ſaid enough, ta inform you of the Wan 
and Diſtances which the BAnliſtæ formerly. carried; and toſhew-chat the 
Things ſhot. from them were very neat equa! to our greateſt Grenads's 
or Bombs, and if I had affirmed them to have been much larger-and 
heavier, I believe I ſhould not have exceeded-the Bounds of Truth, 
We ſhall take a proper Opportunity of treating at large an the Lies 
and Conveniencies of theſe Machines, here we ſhalt malte it appear, 
chat it would be verg proper tn — — a 
with our n n 1 
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ſhall find them ta be of two Kinds, (#2.) Round, and 81 

cal ; which laſt we commonly call Bombs. I | Boxhornius, in his 
Hiſtory of the Siege of Breda, _ thoſe alfo Bombs that are 6f "a Sphe- IF. 
rical Form; for he mentions them in theſe Terme, after having de- — 
ſeribed the Hand- Grenades. Bombs of the largeſt Sizes that were on r = , 
two Foot Diameter did the ſame Execution, They were ſhot into" the „ 

from Engines, and fell upon the Places they were 2 fer.” But If . 
am not miſtaken, he here confounds the Grenado's wiih the Bombs; for *, 
he in another Place ſays as much of Grenades as he does r 
Bombs, (viz.) They were obliged to ere Batteries at various Diſtances 


from the 2 according as the Exigence of Hair: 9 5 N 
either to cover their 


Machines, demoliſh e Batteries, and difmount their Cannon. That ups 
on the Batteries they ereftied, they maunted more or left Artillery with \fome - " =D 
of thoſe Machines (meaning Mortars) from whence they ſhot Grenado's, : . > 
which burned and threw every thing within their Ruacl. (He e chen 
diſtinguiſhes theſe from the Hond-Grenado's, by faying) That the r, 

and leſſer Sorts were thrown by the Soldiers. As an Hiſtorian," T'do nor Ts 

approve of what he here ſays; (the true Knowledge of theſe Matters be- 
ing reſerved for er 0. I Shall Ars bſerve . eee 


en 1 
. : 


* 


* i 


4 


+> of Fe: 


cople, or flop Woke Sallies of F the Enemy, to ruin "their . 4 


LEY 


- 


= 


*4 


* 1 
Is : A x K 4 
E —— —— 1 - _ * 
D — — 3 — __ * — S > - 
2 0 N l , - Ps r LEO — © 2-0 * = — = 
—— Fas fo. ada Ie RP ey 2 bs * * - Ss. ata by 5 
„5 „ * — dir 


4 4 8 . ” a - 1 * = = wo —— _ 
* * K 9 = : N 1 PEP 
2 ee NT mT 


a wt — — ſupa ay Pr rent 
Tree pe 2 CIR l r * — 
r . Ley — * * - on bn 
„„. „r Sv — —— py * 
$— a Rn js 
xc 


_ — 


— 
— 


f the Great Art of ARTILLERY. Book IV. 
her Child any Vittuals till ſhe ſhews it him with a'good Blow... But let us 
hear what Strabo ſays of theſe Iſlanders; They carry three Slings twiſted 
about their Heads, the Reins of one of which are very long for great Di- 
ſances; of the other very ſhort, for ſmall Diſtances; ; and of thethird of amid.- 
adling Size between the two former, for middling Diſtances. Diodorus would 
have them wear the Shorteſt round the Head, the Longeſt like a Girdle 


round the Middle, and carry the Middling one in their Hands. 
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Nothing can be more convenient or certain for throwing Hand-Gre- 
nado's than the Shng ; for we have often obſerved, that when they are ſhot 
from Machines like Mortars, they are apt to break before they are pro- 
jected, to the great Damage of the Machine, and Danger of the Perſons 

Who play it. If on the, other Side they are delivered from the Hand on. 
ly, what Diſaſters are not thoſe liable to who are obliged to do it; beſides 
thoſe to which they are already expoſed? The ſeveral Sieges of our Time 
have all furniſhed us with diſmal. Inſtances of the Ruin and Death of 

many a brave Fellow, to whom this Iron Fruit was more fatal, than 
hurtful to their Enemies: In good Truth, if my Maſter was here 
who taught me the firſt Rudiments of this Noble Art, he would be ve- 
ry ready to back what I have here offered, and (I dare ſay) would tell 
you, that if it had been the Cuſtom in his Time to throw Grenads's 
with a Sling, he had never loſt his Right Hand. Beſides the Sling, 1 
approve very much of certain little Machines not very unlike the Ba- 
liſtæ of the Ancients ; * ſuch ag we have already deſcribed; ; therefore I 
ſhall curſorily touch upon them. 

We ſhall in the following Chapter treat of che great . that 
are uſually projected from Mortars; but I muſt by the way take Notice 
that they may be very conveniently ſhot from the Baliſtæ of the An- 
cients. I ſhall in Book I. Chap. I. of the Second Part of our Artil. 
lery dwell upon the Power and Effects of thoſe Machines, where I ſhall 
confirm what I ſay with the Teſtimony of ſeveral good Authors; 
and give you the Profils and Scenographical Figures of them, moſt 

curiouſly and exactly drawn, and occaſionally explain how the An- 
cients were wont to conſtruct them. Be ſatisfied at preſent with 
what 1 Toſe bus tells us of the incredible Power and Strength of 
the Ballſta, in his Account of the Deſtruction of Jeruſalem; where 
he faith, That every Stone was of. a Talent Weight; and did Execu. 
tion not only at Hand, but to the Top of the Walls and Ramparts, though 
it were at a Furlong diſtance; and where it fell it carried a whole File 
| before it. And Diodorus; Demetrius placed in his * Helepolis ſe- 
veral Machines, the greateſt of which carried Stones of three Talents. 
Athen@us alſo ſpeaking of King Hero's Ship which was built after 2 


4 Joſeph. 3 N Diod. Sicul. Lib, IX. “ This nearly an ſutred to what ue 
now underſtand by a Battery. | | 
Model 


4 


Boos: IV. 07 the Great Art of: Add | 


Model contrived by Archimedes, relatgs; o That in akis Ship — wif * 8 
a Platform or Battery, from whence with their: Engines they foot Jani e 
three Talents Wright; and at the fame bine a Spear en Yavelin of 10 Cl.. 
bits in Length, to the Diſtance of @ Furlong.” This is very wonderful, and 
almoſt incredible; but I fear I begin to tire you with this Subje&t ; and 
indeed, I think, I have here faid enough, ta inform you of the Weights 
and Diſtances which the Bnliſſæ formerly carried, and toſhew-that the 
Things ſhot from them were very near equal to our greateſt Grenadd's 
or Bambs, and if I had affirmed them to have been much larger and 
heavier, I believe I ſhould not have exceeded the Bounds of Truth, 
We ſhall take a proper Opportunity of treating at large an the Uſes 
and Conveniencies of theſe Machines, where we ſhall malte it appear, 
that it would be very proper to — e's ge Made „ 
with our other n 8 L. ks | 
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FP vs einde 4 dae Sort of Cru in Salm of Form, "oe | 
ſhall find them to hy of two Kinds, (viz.) Round, and Sphere + 
cal ; which laſt we commonly call Bombs. Though Boxhorntus,” in Bs 
Hiſtory of the Siege of Breda, calls thoſe alſo Bombs that are of a Sphe- 
rical Form; for he mentions them in theſe Terms; after havin de- . 
ſcribed the Hand- Grenades. Bombs of the largeſt Sizes that "were one or gt 7 
two Foot Diameter did the ſame Execution, They were ſhot into the Afr 
from Engines, and fell upon the Places they were 2 efigned for. But if . 
am not miſtaken, he here confounds the Grenados with the Bombs; for 
he in another Place ſays as much of Grenades as he does r we 
Bombs, (viz.) They were obliged to erecb Batteries at various Diftances 90 be. ce 5 
from the 3 according as the Euigence of Aﬀfairs required, 3 
eitber to cover their People, or flop the Sallies of the Enemy, to rin their 
Machines, demoliſh their Batteries, and difmount their Cannon. That ups 
on the Batteries they erected, they mounted more or leſs Artillery with eme 5 
F thoſe Machines (meaning Mortars) from whence they fhot Grenado's, bs 
which burned and threw down every thing within their Reach. (He chen 
diſtinguiſhes theſe from the Hand- Grenado is, by fa ying) Wat the e 
and leſſer Sorts were thrown by the Soldiers. As an Erlen, 1 do not on: 
approve of what he here ſays; (the true Knowledge 6f theſe Matters be- OM 4 
. reſerved for Pyroboliftes) I hall 5 OW, obſerve that moſt 2 . 1 
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cians call thoſe Balls chat are Hollow and Spherical, ond, 43 and 
ttchat thoſe which are Longiſhs: and Oval, they call Bombs. 
Fig. 113. You have theſe round Grenads 5 rwe in Pig 113, and the lon 
"ou Wa in Fig. AK. 8 
| | To' theſe two we have 1 8285 a Thicd of a Eplindeteal Fork which 
Fig. 115, you. have in Fig. 115; it has a firm Tompion beneath; which ſerves to 
preſs down and confine the Powder in the Chamber of the Mortar, in 
the ſame manner as the Tompions which are commonly uſed on thoſe 
Occaſions do. It is not long fince theſe Grenado's were put in Execution; 
for ſome of thoſe who were preſent at the memorable Siege of Rochelle, 
in the Years 1627 and 1628, by Louis XIII. King of France and Na- 
varre, have related to us che ſtrange Havoc they made, and how 
greatly they annoyed the Beſieged: All which was aſcribed to the ; pr 
Knowledge and Skill of the worthy Henry Clarmer of N oremberg ; t 
whom no Body can deny one of the firſt Palms, deſervedly beftowaon on 
the Heroic Warriours, who wrought ſuch Wonders at that remarkable 
Siege, without doing the leaſt Injuſtice to the Merits of Pomponius Tar- 
gon, who was at that time chief Engineer to his moſt Chriſtian Ma- 
Jeſty. 
But there kave bann nde odd- turned Spirits, 0 have had Impu- 
dence enough to rob thoſe great Men of the Honour they atchieved in 
the Conduct of ſo long and ſo laborious a Siege, and who have endea- 
voured (urged by an unaccountable Envy) to aſcribe to themſelves what 
was due to thoſe illuſtrious Perſons; and they have ſo far gained 
their Point, as to inſinuate a good Opinion of themſelves into the Cre- 
dulous and Ignorant, who eſteem them to be in Reality what they only 
are in Appearance: But a time will come when they will receive a Cha- 
ſtiſement adequate to their Unworthineſs; for Divine Juſtice leaves no 
Crime unpuniſhed, and will certainly take Vengeance of them for their 
fraudulent Dealing; in ſo ungenerouſly aſſuming that to themſelves, 
which had been purchaſed by others at ſo dear a Rate. But let us re- 
turn to our Subject, and conſider after what manner we are to payer” 
tion, prepare, and uſe the two Firſt Sorts of Grenado's. * 
- . There are ae who allow the Thickneſs of Metal, for Iron Gra. 
| do's and Bombs, 3, 3, or 4 of their Diameters. The Vent ought to be 
3, as well for theſe as Hand-Grenads's. Near the Vent they have two 
Ears or little Handles, by which they are lifted into the Mortar. | 
The Fuze of the ſaid Grenade ſhall be J of its Diameter in Length, 
| chough fome Pyrobolifts allow it but ? only. Its Diameter at Top ſhall 
bez or de, but beneath it ſhall be but £ only. The Depth of the Con- 
cavity in the Fuze ſhall be 4 of the ſame Diameter, as uſual ; you 
r* 116. have this Fuze repreſented in Fig. 116. But the whole Myſtery is to 
know. of what Dimenſions to bore the Fuzes; for there is a certain li- 
mited Time, at the Period of which the Grenado is to perform its Ef- 
bea, ee to the Diener 48 ren and FRY to which the 


Mortar 


43% £5. 
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Mortar is elevated to different Degrees of the Quadrant. It is more- 
over neceſſary to know with what Compoſition the Fuze ought to he 
filled upon different Occaſions, that the Shell may not break till it is ve- 
ry near the Ground. But as this is an improper Place to dwell upon 
theſe Particulars, which bear an immediate Relation to the Artificial 
Conſtruction and Uſe of our Warlke Machines, I ſhall reſerve: what 1 
have to ſay of them for the Second Book of the Second Part of our Ar. 
tillery, where I ſhall in the moſt ample manner diſplay the Conſtruction 
of Mortar-Pieces, their Properties, and particular Uſes: And if it be the 
Will of Heaven, I ſhall-produce ſufficient Arguments in Behalf of eve- 
ry thing I lay down, and ſhall make it my utmoſt endeavour; by no 
means to deceive” our diligent Pyraboliſt: But let us dcn to ys 7 
quel of this Eſſay. 1 * 
Theſe Fuzes ſhall be re-inforced none with dried Sew fpread 
out like Tow, then ſteeped in hot Glue; and within them you fhall 
ſtick ſome Threads of Quick-Matth here and there, for fear jr Fuze 
ſhould unluckily go out, by the Violence of the Wind or Air during the 
Flight of the Bomb : In ſhort, the Fuze being filled with a ſutable Ban- 
poſition (ſuch as we gave in the foregoing Chapter) you ſhall drive it into 
the Vent of the Grenado or Bomb, which muſt be filled wich good Carn 
Powder, in the fame manner as we directed in e to ara 
nado's. | 
Obſerve here, that you muſt never aſe, a Shell ll you have iel 0 
ther it be ſound and whole, which you may know by the following 
Proof: Bury your Shell under burning Coals to make it red-hot; and 
having acquired that degree of Heat, take it from under the Fire, and 
pour cold Water into it. before it is cooled, and ſtop up the Vent, to 
prevent the Water from getting out; then inſtantly. anoint the whole 
Convexity of the Shell with Butter of Antimony, or with Soap moi- 
ſtened with a little hot Water; if it is cracked or defective in any Part, 
you will ſee little Bubbles, or Bliſters, riſe, fall, and diſappear by turns. 
If you perceive any thing of this Nature upon che Surface of your Shell, 
I would have you throw it aſide if you have any better, as both uſeleſs 
and dangerous: But if the Situation of your Affairs obliges you to uſe 
ſuch, for want of better; you ſhall take particular Notice of the Cracks 
or Flaws if they are viſible, and if not, you ſhall remark thoſe Places 
where you ſaw the Bliſters riſe; or if they are little Holes that are con- 
ſpicuous, you may ſtop them with Steel Nails. This done, coat your 
Shells over with Tar or Pitch, or ſome of our Pyrotechnic Cement, and then 
cover them well with Tow ſteeped in the ſame Stuff, che Compoſition, of 
which we gave in the above Chapter. Finally, wrap them tightly round 
with a ſtrong Cloth. You mult exactly obſerve theſe Particulars wich- = 
out omitting the leaſt thing i in the World; for fear:the-Grenads: ſhould - — — 
mcet with any Accident from the Fire of the Fuze ae its e 
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Fig. 117. guiſhed by A in Fig. 117; upon which the Number which falls under 
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You may find rhe Requiſite of Powder for projecting your Grays. 
dos, by what I am now going to fayt Bur firft of all it will be neteſſat 
for me to tell you, how to come at the Weight of a Grenady, purely 
by the Affiſtance of an Arithmetical Calculation, and by means of out 
Calibre Scale, which is the moſt ready Step towards finding expedi- 
tiouſly and certainly the Quantity of Powder requiſite to ſhoot out yout 
Grenado. This you may work after the following manner. 

Take the Diameter of a Grenado, and apply it to that Side of the 
Calibre Scale which is deſigned for Tron Bullets; and conſe Uently otie 
Foot of the Compaſſes will fall upon a Number, anſwering to the 
Weight of the Grenadb if it was ſolid. Set down this Number upon a 
piece of Paper, or at leaſt take care to remember it. Then take the Dig. 
meter of the Cavity of the ſame Grenado, and applying it in like man- 
ner to the Calibre Scale, one Foot of the Compaſſes will point out a 
Number expreſſing the Weight of that Cavity if it had been ſolid, and 
of Iron. Then ſubſtract this laſt Number from the firſt, and the Re. 
mainder will give you the Weight of the Shell of the G renal. 

If you ſhould meet with a Diameter which extends beyond the Length 
of the Calibre Scale, you ſhall apply the Half of it only to the fad 
Scale, and the Number it reaches to being multiplied by 8, the Pro- 
duct will give you the Weight of the whole Grenado had it been Solid. 
As for Example; be there given the Diameter of a Grenado that cannot 
be meafured by the Extent of the Calibre Scale; the Half of which be- 
ing applied to the ſaid Scale reaches to 18: This Number being multi- 
plied by 8 will produce 144, which would be the Weight of the Gre 
nado had it been folid : Then taking half the Diameter of the Hollow 
or Cavity of it, and applying it to the Calibre Scale, ſuppoſe it to ex- 
tend to 7.: Let this Number be in like manner multiplied by 8, and it 
will produce 56. In ſhort, this laſt Number being ſubſtracted from 
144, you will have a Remainder of 88, for the Weight of the Shell of 
your Grenado or Bomb. o 
Fou will find the Quantity of Poder neceſſary to fill your Grenadh, 
jf you meaſute the Cavity of it with a certain Line or Scale of Powder, 
Stereometrically divided into Pounds and Ounces, ſuch as you ſee diſtin- 


the Foot of your Compaſſes, will exprefs the Number of Pounds or Outs 

ces of Powder which the Cavity of the Grenads is able to contain; add 
now this Weight of Powder, to the Remainder of the laſt Subſtraction, 
which gave the Weight of the Shell, and you will have the whole 
Weight of the Grenads when filled with Powder. I will now inſtruct 
you in the Conſtruction of this Scake. Fill ſome perfectly round Gr 
nado with Corn Powder up to the Vent, then pour it out again, and 

weighing it, ſet down what it weighs. Then meaſure the Cavity of 
the faid Grenado, and divide the Diameter of it Srerrometricaliy into as 
many Parts as the Powder contains Pounds or Ounces: This you al 

rea 
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readily do by obſerving the Rules in our Firſt Bobke; and ußen ſuch a 


Scale you tay mark out the Diameters of ſevetal Pots, of Ound es of # 
Fee mn ne eg 


= 


Bur if you ſhould not have Grenzds's Juſt at hand; Whereby to form 


this Scale, get an hollow Wooden Cylinder of Whit Sise you pleaſe 
equal In Height and Breadth, and filling it with Cory Poder, pour te 


* 


out agaln, and weigh it. Now as every Cylinder thut contains a Sphere | 


is it a Se/qialteral Proportion to it, according to Arthimeles efore 
muſt you ſay as 4 is to 2, ſo is the Weight of the Power contalned in 
the Cylinder, to the Weight of that Which would be held by a Sphere, 
included in the ſame Cylinder. This done, you Will have à Number in 


yout Quotient anſwering to che Weight of à Globe of Powder, . 


che Diameter of ſuch a Globe to be equal to the Height and Bread 


the Cylinder. This may be done by any Body, that is never ud thts 


skilled in Geometry. © Pack « ene © 
Sometimes Pyrobolifts, by way of Divetfion of Expet fett, All Oe. 
dos with Sand, thereby to come the more ealily at thelr rue Weight : 


Which dotie, they put them into Morturt, and taking thelt Sight at 
Marks at certain Diſtances ; they ſhoot theth off, and her ve their Falls: 


pon which Account it is neceffary to flow the Propottion which the 


Weight of Sand bears to that of Powder. For my part, T have often 


experimented that very Fine, White, Dry Sand, bears füch Pröportiot 
to fine Corn Piſtol-Poder as 144 dots to 83. ou OE Fbtinddcioh 
I have formed another Scale which you ſee diftidghiſhed by B for F 
Globes of Sand. By this Line you may know How triahy Po of Sand 
woulefilt each Grenada. But if you would take only juſt ſo tuch Sand 


ig. T 1 7. 


as is equal in Weight to the Powder which fills the Grenadb (ih WHICH 


Pyroboliſts ate vety exact) you muſt find out the Quantity recquited 


means of the proportional Numbers above: But that Ratio witl not al- 
ways obtain; fot the Weight both of Powder and of Sand may be ihfi- 


24.5 » 


nitely varied; for as the Ingredients of Gun potoder are ized a thouſand” 


ways, you may readily ſuppoſe that it differs uch itt Weight; and on 


the other hand, the ſeveral forts of Satid are infinitely unequal It point 
Wo.il have the Patience to examite the Gravity of different Sorts of Sand. 
Having ſhewn you the way how to come ar the Weight of Grenade: 


of Gravity: But thofe who are deſirous of being p 


filled both with Powder and Sand (as J propoſed) without che Belp of = 


any weighing Inſtrument; I ſhall advance farther n. 


Now this Weight being found, it will be very ea to find the Requl- 


fite of Powder for charging your Mortar. But to fay the Trh, this 


is a Point which cannot well be determined; for PY c 


_ commonly they take half an Once of Potoder for every Pn thar tes 


| Grenads weighs; and in bie Caſes they take but @ Werte of an 


Ounce, 


vaty it very often, as Occaſion requires; being obliged Meder 5 take _ 
more, ſometimes leſs Powder, according to the Diſfaticts of Places: MEH 
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tain with regard to the Requiſite of Powder ; I have eſtabliſhed and 


vou ſhall increaſe every Quintary that is every Fifth Number with 15 
Grains; ſo that you may have 588 Grains of Powder, which are 2 Lollo 


calculated a little Table of Proportion, from 100 lb down to one Ib, 


4 or 6 Seconds at moſt before they fall at perhaps the Diſtance of 10 or 


mountable Difficulties and Circumſtances which oppoſe it) to take cer- 


Indeed. not at all, for every Diſtance; yet methinks I would have the 
great Machines, whoſe Elevations borrow the neareſt upon the Vertical 


tary Projectiles, be their Weight what it will: In order to this, I have 
conſtructed a little Table of Requiſites (which we ſhall dwell more parti- 
cularly upon in the Second Part of our Artillery) which I hope may be 


Bombs of great Weight, as 300 lb or more, (if there are any ſuch,) you 
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Ounce, and at other times but; of an Ounce, and ſometimes leſs, parti. 
cularly when they would project their Grenado's ſo as not to be aboye 


15 Paces, and in their Projection borrow more upon a ſtrait Line than a 
Curve. - This is uſually done, when the Beſieged ſee the Enemy pre- 
paring to make their Galleries, or perceive them obſtinately bent upon 
paſling the Foſs, by any other means, in order to gain the Foot of the 
Rampart ; it is then that the Uſe of Mortars, Grenado's and Bomb, is 
not forgot. I muſt own however, that the ſame thing may be done with 
a greater Quantity of Poder; but then it would be attended with this 
Inconveniency (namely) That the Grenado being projected with the 
greater Violence, it would be obliged to go through a greater Space, 
and conſequently remaining longer in the Air, it would give thoſe who 
ſee it, time to get out of the Danger of ir. before it can fall. I muſt al- 
ſo remark, that you may throw Grenado's, Bombs, &c. at ſeveral Di- 
ſtances with one and the ſame Quantity of Powder; by means of the E- 
levation of the Piece above the Plane of the Horizon, and alſo by the 
Declination of it from the Vertical Point or Zenith to an Angle of 45 
Degrees, which Poſition is the moſt natural to Mortars. This may 
not be an improper Hint ; for I am really of Opinion, it would be 
by much the beſt and moſt certain (were it not for ſome inſur- 


tain Quantities of Powder in proportion to each Diſtance ; by which 
means the Machines being elevated but a few Degrees above the Hori- 
zon, would always have their Poſition very low, which would be never, 
or very ſeldom changed. However as this cannot be eaſily practiſed, or 


Point, and which are uſually choſen for the ſhorteſt Diſtances, deprived 

of a little of their uſual Requiſite of Powder, and in Recompence for 

that Loſs, inclined a little more to the Horizon. e 
But not to ſtop here, and that we may conclude upon ſomething cer- 


aſcertained a Quantity, that may generally ſpeaking diſlodge the Mili- 


ſucceſsfully put in Practice. I ſay it will be ſufficient if for Balls ot 


take half an Ounce of Powder for every Pound. This Proportion may be 
obſerved for Projectiles down to 100 1b : But from 100 tb to one It, 


and 12 Grains, to project a Ball of one Ib. Upon this F oundation I have 
There 
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There is nothing that can be more plain or eaſy than the Uſe of 1 it; for 
you need only multiply the Numbers of the Coldmn B by the Num- 
bers of the Column A, and divide the Products by 288 in — to have 
che Requiſite Number of Loths; (for a Loth contains juſt that Number 
of Grains;) which Number of Lochs being divided by 32, you will have 
the Pounds : But that) you may have a perfect Apprehenſion of this, 1 
ſhall illuſtrate it by an Example. Suppoſe you have a Ball of 80 1 
which you would projet : Look firſt for 80 in Column A; and having 
found it, multiply it by the oppoſite Number in Column B (v.) by 
348, and you will have a Product of 27840, which will be the Numbet 
of Grains of Powder ; which being divided by 288, will give 96 Loths 
8 Den. in the Quotient; each Denier 24 Grains. 
being divided by 32, will give 3 Bb. Vou muſt then take 3 Ib and 8 
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RooxIV. Of che Great Art of Agmibuary, 23t 
You-muſt proceed after this manner when it happens that your Po. 
der fills your Chamber ſo exactly as to leave no room for a Tompion ; 
but you. will be better inſtructed. in every thing relating to this matter 
by the Sequel. 7 it 01, gt TINS. 7 
Wooden + Tompions for confining the Powder in the Chambers 
of Mortars are prepared after different Faſhions; for if you, would fix 
your Grenado in ſuch a Poſture as to have its Fuze turned outwards to- 
wards the Muzzle of the Mortar, and if you would project it by one 
Fire only, your Tompion ſhould be fluted like a Pillar, as you may ob- 
ſerve, in Fig. 118 by che Letter As or pierced through wich Holes at Fig. 118. 
Top which terminate in a large one at Bottom, as may be ohſerved in 5 
B. I muſt here remark, that it is by much the ſafeſt Way, to project 
your Grenados by means of one Fire only; in doing of which you are 
and driven the Tompion upon it, ſo as in no degree to ſurmount the 
Edge or Rim of the Chamber; you ſhall fill up the Holes in the ſaid 
Tompion, or the Flutings round it, with good Meal Powder; and ſalt it 
over with a good handful of the ſame ; then wrap up your Grenade in 
a Felt, or a coarſe Woollen Cloth, well ſoaked in-{ffong Brandy; mixed 
with Meal Powder; this Coat or Covering ſhall be open at Bottom, of 
the ſame Breadth as the Orifice of the Chamber. This done; fix your 
Grenada in the Mortar in ſuch manner as to bear upon the Tompion. 
The Fuze ſhall be well garniſhed round, with ſame of out looſe Quzck 
Match; and the whole Body of the Grenads ſhall be welt ſalted over 
with Meal Powder, to facilitate the Accenſion of the Fuze. 
This is the firſt Way of projecting Grenades from Mortars witli öne 
Fire only. The Second does not differ much from it, excepting that ic 
is much the more dangerous of the two; far here the Fuze: is turned 
inwards upon the Chamber; and in this caſe you muſt have a Tumpion 
with an Hole in the Middle of it, and divided into 4 equal Parts by: 
means of two Diameters interſecting each other at Right Angles, as you 
ſee in Fig. 118 by the Letter C. However I would by no means have 
this practiſed for ordinary Grenades: But I would have them ordered as 
you lee in Fig. 119, where the Vent and Bottom ate turned into Fe- Fig. 119 


male Screws, which ſhall. have an Iron Fuze with a Screw at Top and 


Bottom to be inſerted into them, as may. be ſeen in A: But I muſt 
you that theſe Screws cannot be too nicely ſitted to each other. 
If you would rather chuſe to project your Grenada by: means of two 
Fires, you ſhall have à ſolid Fompion. This Tompion being driven 
into che Chamber, you, ſhall coyer it with a freſh green Guam or Turf, 
or ſamething of that kind, which: ſhall-be covered with à tound Board 

of 2 or 3 Inches thick, but a little leſs in Diameter than the Calibre of 


— 


err 


+ Theſe Tompions ate found to be uſeleſs, 
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the Mortar (ſe Letter D.) To conclude, you ſhall fix your Grenado u p- 
on it with its Fuze turned outwards, and cover it with a Gazon; after 


having ſtuffed the Vacancy between the Shell and the Morta? all round 
with Hay, Straw, Tow, or Mold, to keep the Shell fixed and firm, 


Fig. 120. This laſt Method is very particularly repreſented in Fig. 120, to dera 


I refer you, if you do not NN my Explanation. | 


COROLUARY. 


To tell you now who firſt invoked: or vo firſt pragiſed this 
deſtructive Contrivance, which has been promiſcuouſly the Ruin of 
ſuch Numbers of Men, and the Overthrow of ſo many of the moſt 
beautiful Buildings, moſt magnificent. Cities, and ſtrongeſt Walls and 
Fortifications in the World, is a Task unequal to my Knowledge; for 
we do not find the leaſt Mention made of the Perſon in any Hiſtory. In- 
deed in ſeveral reputable Authors we have an Account of the Times and 
Places, when and where this infernal Invention was firſt put in Pra- 
ice; the Teſtimony of whom I ſhall here inſert, notwithſtanding that 
they differ pretty much from one another. Burt as to the Inventor him- 
ſelf, we do not find the leaſt Mention made of him; which I cannot 
help being ſurprized at, fince it ſeems to be a very great Injuſtice to 
Poſterity to conceal the Name of ſo great an Engineer from it. In 
truth, I know not what to ſay or think of ſuch a Procedure, and 
ſhould be glad to know whether it was thro Chance or premeditated 
| Deſign, that the Writers of thoſe Times have left us in the dark as to 
this Matter: But every one may judge of it as he pleaſes, for my part, 
I can only here entertain ſuch as are wholly Strangers to the Hiſtory of 
this Invention, with what can be gathered from the Teſtimony of ſeve- 
ral Authors. Thuanus ſays, 

+ All the Stratagems of the Duke of Parma before Bergen op Zoom 


proving ineffectual, and deſpairing to carry it, and conſidering that the 
Seaſon was very far advanced, and that the Low Country was almoſt over- 


flowed ; and finding that the Garriſons of the Iſland of Tretole, by their 
continua! Excurfions and Depredations, made Provifions very ſcarce and 
dear in his Army, he reſolved to raiſe the Siege, and fend his People into 


Winter Quarters, and accordingly he diſtributed ſome of his Troops in Tu- 
renhalt, Roſendal, and the Country of + Campen, and ſent the reſt to join 
the Troops which were under the Command of Prince Erneſt Mansfelt at 


the Siege of Bon, to block up Watchtendonck, which is an ancient Tron 
F the || Sicambrians, fituated upon the Niers not far from the City of 
Gueldres.” This was done, at the earneſt Entreaty of the Inhabitants 


2 R uremond, who Ho to be delivered th the trouble —_ Excur- 


dis 


— 


1 0 * 


4 Thu, Lib. LXXXIX. Pag. 263. A. D. 1588. + This is now moſt commonly called Zutphen. | 
The People of Gelderland were anciently ſo called, and the Country itſelt was called Si- 


ons 


cambria. 
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ſions of the Robbers (it was thus they called the Soldiers of the neighbouring 
Garrifens.) | Towards the end then of October the Place was inveſted, un- 
der the Conduct and Command of the aforeſaid Mansfelt. The Pioneers 
advanced and raiſed Batteries of Gazons or Sodds, upon which they mount- 
ed their Cannon, which played upon the Town till they threw down the Roofs of 
the Houſes, and all the lofty Buildings in it. But they did not only (fays he) 
ruin them with their Cannon, but they alſo galled them with Grenado's and 
Balls filled with combuſtible Matter, which they ſhot among them with cer- 
tain Engines, ſo that the poor People could hardly find Safety any where, 
from the borid Tempeſt which was ſhowered down upon them. He adds, 
That theſe Balls were made hard by, at a ſmall Town called Venlo; and 
that the Inventor of them, reſolving to make Proof of his Work, at the Ce- 
lebration of a henne, defigned for the Entertainment of William the 
young Prince of Cleves, be had no ſooner ſer Fire to them, than they had 
an Effet quite contrary to what he intended; for the Town wat fired by 
them, and was very near half deſtroyed. A melancholly Diverfion ! 
This Author has hitherto pretty well informed us of the Place where 
our Miſſive Thunder was invented, and of the Time it was firſt put 
in Execution. But another Writer, who equally deſerves our Credit, 
(namely) Reidanus, who has left us the Hiſtory of the Low-Country 
Wars in Latin, ſeems to be of a quite contrary Opinion as to this Point. 
He ſpeaks thus: + Adolphus Nivenarius, Governor of Guelders, e- 
ſolved to keep up the Scarcity of Provifion as much as he could, and to 
farve the Inhabitants of Bergen, if poſſible. But unhappily as he was 
proving his Bombs, with which he had determined to deſtroy the Enemy's 
Ammunition, he was greatly aſtoniſhed, to find that upon being fired they blew 
up the Arches and Vaults of the Caſtle of Harnem, together with ſeveral 
other fine Buildings. A brave Officer called Denis, and another Gentle- 
man, periſhed by this Accident: And the Earl himſelf could not eſeape the 
Fire, for being cruelly burnt, he died a few Days after. Almoſt ſuch ano- 
ther Accident happened the Year before, (he means 1587) at Bergen op 
Zoom; but of a more extraordinary nature. A certain Italian who de- 
ſerted from the Duke of Parma, fled to the Confederates, to whom he pre- 
tended, that be had an admirable and unheard of Invention for preparing 
 bollow Veſſels and Globes of Iron and Stone (ſure this was a thing impra- 
Cicable, and I believe every Pyrofechnician will think it impoſſible to 
contrive ſo as to make Stone effectual in ſuch Works: But he goes on) 
which might be eafily thrown among ſt the Enemy; where they would 
do moſt terrible Execution by Thouſands of Splinters, which would fly from 
them in burſting, and befdes, that the leoft Spark of them would infallibh 
fet fire to whatever they touched. But the Inſtant tlut our Grenadier was 
bufied in carrying on his Projet, a Spark of Fire unfortunately fell upon 


the Table where he had prepared his Compoſition ; and as he was going 


tat, 
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haſtily to take it away, the Fire (which loſes no time) got hold on his Hand 
He, aſtoniſhed to ſee a Glove of Plame upon his Hand, and not Knowing 
what to do to get rid of it, clapped his Hand between his Thighs to flifte it, 

but far from being ſuppreſſed it laid hold on his Breeches, and from thence 
penetrated to his Thighs: In a Word, his Hand was inſtantly ſtript of both 
Skin and Fleſh. Vinegar proved ineffettual, and inſtead of extinguiſhing 
rather increaſed the Flame; to conclude, the Fire ſpreading over the ref 
of his Limbs, the unhappy Man expired in leſs than three Days, after has. 
ing ſuffered the moſt ſevere Pains without Intermiſſion or Relief.” 
To the Teſtimony of theſe two grave Authors, I ſhall add that of à 
Third, whoſe Fidelity is unqueſtionable, I mean Famianus Strada, why 
ſpeaking of the Low-Country Wars, writes to this Effect, Þ There wa; 
nothing which more aſteniſhed the Enemy (he here means the Attack of 
Mansfelt at Wachtendonek) than certain great Brafs Globes hollow within, 
wobich were filled with Powder and Sulphur, and other inextinguiſhabl; 
Things; which were ſhot from great Mortars, with little } Ropes in q 
ſmall Hole, which by their Weight, and Violence of their Fall, threw dron 
the greateſt part of the Buildings; and what is the moſt ſtrange of all, when 
they were lighted their Flame caught hold on every thing within its reach, 
with ſuch Obſtinacy that no Water could extinguiſh it. Theſe Globes, ieh 
gave the firſt Hint to the Invention of Grenado's, Fire-Pots, and ſuch like 
Inſtruments of Death, were invented (as we are told) by a Man at Venlo a 
little before the Stege of Wachtendonck; though be happened o be the De- 
firuttion of bis own Town : For upon a Day that the Inhabitants of Venlo 
made an Entertainment for the Duke of Cleves, this conſummate Artiſt mak- 
ing Experiment of his new Invention to arvert that Prince, fhot off one of 
them, which falling upon a large Building, broke down through it from 
Top to Bottom, and ſetting it in a Blaze, the Fire ran over all the Neigh- 
bourhood, ſo that in a very little time two Thirds of the Town were laid in 
Aſhes. I know a certain Author (he means Re:danus) who in his Hiſtory 
relates ſomething of this Kind to have happened a Month or two before at 
Bergen op Zoom, 70 an Italian Deſerter, who was going t make an Ex- 
periment of one, of thije Balls. This Renegade' promiſed the Confederate 
States /0 make certain hollow Veſſels or Globes of Iron or Stone, which be- 
ing kindled, and thrown into befieged Places, ſhould ſet Fire to whatever 
they could reach; after having broke into a thouſand pieces. But by a ſtrunge 
Miſhap, a Spark of Fire fell upon the Compoſition he had prepared for 
theſe Globes, and the Flame of it.caught hold on him in fo frightful a manner, 
that ſpreading all over him from one Limb to another, he died moft miſera- 
bly, after having undergone the moſt exquifite Torment; and left it doubt- 
Ful, whether or no be would haue come up to what he promiſed. But 
however that might be, it appeared that thoſe Venlovian Engines an- 
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pretty obſcure; but perhaps inſtead of 


fwered 
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fwered very well to the Purpoſes of Manefelt; for with them he commit- 
ted fuch mercileſs Ravages, demoliſhed ſo many fins Buildings, and killed 
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ſuch vaſt Numbers of Peaple in the Places be beſieged, that the Inhabitarits | 


could hardly find Sbelter from the Tempeſt, which continually purſued them 


where-ever they went, though they retired #6 Cellars and the moſt fubterra- 
neous Retreats. The Burgeſſes of the Town at length confidering that this 
Storm of Iron and Fire, threw them into the utmoſ# Confuſion, and percei v- 


ing that it demoliſhed all their Habitations, and that they ſhould i n/en/ibly 


loſe their Country, reſolved to go in 4 Body to Lancteir their Gover- 
nour, to-beſeech bim to tale fome Meaſures towards the Preſervation of 
their Lives and Fortunes, and to defire bim to reflect ſeriouſly upon their 
unhappy State. Upon the hole, they alledged that they were utterly de- 


Aroyed by degrees; that they had but few Buildings left fanding 3 and ad. 


ded, that if the Enemy continurd to ply them with their Grenado's, it 
would be impoſſible for them to ſubſeſt, or make any farther Reſiſtance, ex- 


cept they built @ new Warchtendonck under Ground, as they had already 


kh i 


I muſt confeſs chat what 1 have quoted from this Author, is a 
little foreign to the Point in hand: But he has expreſſed himſelf 
in ſo moving a manner of this dreadful Contrivance, that I could 


not help tranſcribing of him at length. It is from hence chat the «kil- 
ful Pyroboliſt may draw Concluſions in favour of theſe Weapons; it is 
from hence that he may perceive the Neceſſity there is for them in the 


Attacks of Places in our Times; in ſhort, it is from hence that he may 


judge of their great Utility to the Refiegers, by compalliag the Beſſeged 
to a ſpeedy Capitulation, by expediting the Surrender of Tons and Ci- 
ties, and diſtrefing thoſe chat are che moſt obſinately bent up6h de- 

Here I ſhould cigſe up this Carallary, as knowing that what I have 
quoted from theſe famous Hiſtorians has fully anſwered my Intention, 
which was to give an Accaunt of the Origin of our Grenades. But 
ace inthis Warte E act che part of a Pyrobohp, I chin myſelf obliged 
to clear up every thing chat may be obſcure in relation to the Practice of 
our Art, for the Beneſit and Inſtruction of choſe hoO particularly ap- 


ply chemſclves to the Cultivation of it. Lot us thbn lock back to what 


Form, che Pre deſor 


now in Uſe with us. If he anſwers, that they were a ſort of Balls, 
which in his Time were called Bombs; (which Word I Kno. is promiſ- 


cuouſly uſed to this Day) I ſhall reply, that che Word Grenado would 
have ſuited better with them, as being a more general Term. If on 


the other hand he alledges, that the little ones, which we call Grenades, | 


are 


ues and Effects of our Grenades; and let us ask him 
what he means by the Hire-Hots, Granado, &c. which according to 
him derive their Origin rm the hollow Glohes he ſpeaks of, fince this 
Deſcription of chem agrees ſo nearly with that ſort of Arms. which are 
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Chapter, that the ancient Fyroboliſts were acquainted with the ſmall 
 Grenado's, conſiderably before they knew any thing of the Great 


where touched upon this, and therefore ſhall deſiſt from it at preſent, 
reſerving it till we come more particularly to ſpeak of Fire-Pots. In the 


hurtful on the ſcore of the Igneous Nature of the Matter they contained 
| which were uſed at the Battel of Actium, between Auguſtus Ceſar and 


Marc Antony, obſerves, * That Cæſar perceiving his Soldiers very r0ug bly 
handled by Marc Antony's Party, who cut them in pieces with their Axes 


ſort of Veſſels in general, Dion. Lib, L. de Bel. Act. 
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are Deſcendants of thoſe great Balls; his Aſſertion will in ſome = 
be falſely grounded ; for I ſufficiently demonſtrated in the foregoing 


Thoſe who have the leiſure, may upon this Subject conſult Leonardi 
Fronſpergerus in the Second Part of his Military Art; which he dedi- 
cated to Rodolphus II, who was at that time newly elected King of Hun- 
gary, and who was afterwards Emperor of the Romans in the Year of 
our Redemption 1573. But though I ſhould grant that the leſſer ſort 
of Grenado's were unknown to paſt Times till after the Invention of the 
Greater, and that it was from Experience of the Nature of the Later, 
that Men took it into their Heads to uſe the Former; yet I ſhall never 
allow that the Military + Ollæ or Fire-Pots are poſterior to the hollow 
Globes which he ſpeaks of, as he would have us believe. But very 
far to the contrary, I dare affirm that our Grenado's are derived from 
the Fire- Pots; and I make no ſcruple to ſay, that the Ollæ of the An- 
clents were the Lightning which preceded our Modern Thunder; and 
this I may ſafely advance, ſince I have the Teſtimony of ſeveral great 
Authors, who lived in unſpotted Credit and Reputation amongſt the 
Ancients, to ſupport me in it; from whom we may gather, that the moſt 
expert Captains in former Days met with very ſucceſsful Effects in their 
Sieges and Attacks from Fire-Pots not very unlike ours. We have elſe- 


mean time (dear Reader) let what we have offered be kindly received by 
you; and aſſure yourſelf, that Artificial Pots are of very old ſtanding, 
and that they are ſo far from deriving their Origin from Grenades or 
Bombs, that it is more reaſonable to believe quite the reverſe. Pray 
hearken to what Sextus Julius Frontinus ſays of the Fire-Pots, of the 
Ancients. Þ Cneus Scipio, in a Sea Fight found out @ way of throwing 
|| Veſſels full of Pitch and Pine-wood at the Enemy's Fleet, which 
were as dangerous in their Fall, becauſe of their Weight, as they were 


which was ſpread abroad from them. Dionyſius ſpeaking of the Fireworks 


and Swords, and galled them terribly with their miſive Weapons, from the 
Advantage they had of being in taller and better-fortified Ships : He had 
recourſe to Fire, as the beſt Remedy he could apply to the prevail ng Evil: 
In ſhort, his Soldiers gathered round bim, and began to throw Fire- Darts. 


1 


I This is only a Latin Word which ſignifies a Pot of any ſort. | 
+ Sex, Jul, Fron. Lib. IV. Cap. VII. ns an 
[| The Latin has it Amphoras ; but we muſt here conclude that Frontinus thereby means an) 


Brands 
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Brands and Torches, together with Pots full of 1 Pitch: and burni ng Coal 
at the Antonians, which ſo annoyed them in their Shi ps (though they 
took care to keep as far out of Danger as they could) that the Cæſareans got 
the better of them. Thus what the Force of their Arms could not obtain, 
they effefted by Fire, and thus by means of that Element 0 triumphed over 


their Adverſaries. 
I could bring ſeveral other Authors to bear witneſs in \ Favour of the 
Fire-Pots of the Ancients : But I apprehend that theſe two will be ſuffi- 
cient to convince you of their Antiquity. Let us then proceed to the 
Conſtruction of ſeveral other Sorts of Grenado s. 


CHAP. III 
Of Grenado's that are commonly called Blind. 


YROTECHNICTIANS have certain Grenado's which ſtand 

in no Neceflity of being lighted when they are projected, from 
whence they are called Blind, which is a common Term amongſt them, 
for ſuch Grenado's and other Balls as ſtand in no need of being fired at 
the time of their Projection : But as ſoon as theſe ſtrike the Ground, or 
fall upon any hard Subſtance, they have the ſame Effect as other Gre- 


A is the Grenade, hollow and pierced through and through, and 
which has on one Side another ſmall Hole, for the ſame purpoſe as thoſe 
in the other Grenado's which we have deſcribed above. FAG 
Letter B in the ſame Figure points out a Barrel or Tube, made of an 
Iron Plate, whoſe Sides are full of Holes, and its Infide made rough like 
a2 File. This Barrel receives two Flints which are ſcrewed tight in 
Contrivances like the Cock of a Gun-lock, which are ſoldered to a ſub- 
ſtantial Iron Rod, as may be ſeen in C. Firſt then, this Barrel muſt be 
fixed in the Shell; its upper End paſſing through the Vertex or Top of 
the Grenado where it is ſcrewed faſt with a little ſquare Plate of the 
Thickneſs of 2 or 3 Lines only, as you ſee in G. The lower end of the 
Barrel which receives the Flints ſhall reſt upon a round Plate with an 


tion. Now the Iron Rod that has the Cocks of the Flints ſoldered to 
the upper End of it, ſhall have its lower Extremity turned into a Screw, 


ſee in D, which ſerves for a Foot to the Grenado and all its e 
and upon which it falls when it comes to the Ground, _ 


dy to ſtrike Fire, and mounted . a Steel, which may ſerve as well as 
che two former. 


Ppp . I 


Hole in the Middle of it, as you ſee in E, to keep it fixed in its Poſi- 
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nado's. Fig. 12 1 repreſents one of theſe Grenado's, in which the Letter Fig. 121. 


to fit a female Screw in the Middle of a large round Iron Plate, as you | 


The Letter H ſhews you a ſingle moveable Cock with its Flint, rea- 
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If you would ſee this Grenade as it is compounded of all its Parts 

when ſet together, caſt your Eye upon Letter K, where you will ſee it 

juſt as I have deſcribed it. You will moreover ſee two ſmall Tails a. 

bove, to ſerve it inſtead of Wings, which are made of old pieces of 

| Linen, drawh through two ſmall Irons, which are faſtened to the Rings 

4 on each Side of the ſquare Plate G; the Uſe of them is to make the 

Grenadb fall in a perpendicular Direction upon its Foot or round Plate at 
Bottom. 

Now the Grenade falling in the aboveſaid Direction, the Flints in che 
Barrel will by the ſuperincumbent Weight of the Grenado be violently 
forced upwards, and conſequently rubbing impetuouſly againſt the 
rough Inſide of the Barre], will ſtrike ſuch a Fire, as muſt accend the 
Gun-powder in the Grenado through the Holes in the Sides of the Barrel, 
by which means it will have the ſame Effect as the former. 


e IR K . . coccif£ff3Gooc.cCEk .. "IEP "v8 * tat, „„ 2 ä. PEI * ut 


Of Grenado's har are ſhot from large Cannon, 


1 Shall now deſcribe to you the fourth and laft Sort of Grenades; 

(namely) thoſe which are commonly ſhot from great Pieces of Ord- 
nance, to tear down Ramparts and make Breaches, almoſt like thoſe 
made by ordinary Mines, though indeed not fo large or conſiderable. 
Pyroboliſts have from time to time invented infinite Sorts of theſe, but! 
do not here undertake to treat of them all; I ſhall therefore only dwell 
upon the moſt ſerviceable of them, and ſuch as you may truſt to, with- 
out any Danger of their failing. 5 4 


80 0 T 1 


Of the numerous Claſs of theſe Grenado's, we ſhall give the firſt 
Fig. 122, Place to that which we have repreſented in Fig. 122, which (as may be 
ſeen) is Spheroidical in its Form and hollow within. Its Vent is a Fe- 
male Screw, contrived exactly to receive a Male Screw, which is beneath 
a certain Iron Socket: Into this Socket you fix a round Fuze, (or if you 
will it may be multi- angular) whoſe Sides ſhall be bored all round with 
a pretty fine red-hot Needle, in an Oblique Manner, or at Acute Angles, 
all which Borings muſt Center in the Hollow of the Fuze; by which 
means all their little Orifices will be turned towards the Grenads. All 
theſe, as well as the middle of the Fuze, muſt be filled with Meal Pau- 
der; and the hollow Screw of the Socket which gocs into the Grenado, 
ſhall be filled with one of thoſe low Compoſitions, which have been gen 


for the Fuzes of Grenados. Upon this Fuze, and the Socket which re- 
| | celves 


Book IV. Of the Great Art of ARTILLERY. 
ceives it, you muſt fix four Wings, or more if needful, made of thin 
Copper or Iron Plates, exactly the Length of the Fuze: As for their 


Breadth, it ſhall be ſo ordered, that the Breadth of any two of them op- 
poſite to each other being added to the Diameter of the Fuze, they 


may conſtitute a Right Line which is equal to the leaſt Diameter of the 


Grenado; and conſequently their Breadth muſt be equal to the Diameter 
of the Fuze, which on the other hand muſt be equal to a x of | the 
ſhorteſt Diameter of the Grenado. | 2 


The Length of the Fuze muſt be ſo nicely proportioned, that being 


ſcrewed into the Grenado, it may be in exact Azuilibri9 with it. This 
Azuilibrium will be eafily found, if you recollect what we faid gf 
che ſticking of Rockets. In ſhort, to conclude with this, you ſhall wrap 
the Fuze well up in looſe Quicł Match, and ſalt it over with Meal Pow- 
der, and then pur it into your Cannon. I. 8 


SORT u. 
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In Fig. 123, you have another Sort of Grenado of this ſame Species, Fig. 123. 


which muſt be prepared after the following manner. You ſhall rake a 


common Grenado, whoſe Diameter is a little leſs than the Diameter of 


the Cannon you would project it from. It muſt be fixed upon a Wooden 
Cylinder, whoſe Top is hollowed out in form of a Concave Hemiſphere, 


O as exactly to receive one half of the Grenado; its Bottom muſt be flat, 


but its Head (which we ſhall mention hereafter) ſhall be Conic. You ſhall 


bore an Hole lengthways through the aforeſaid Cylinder, which ſhall | 


have a Communication with the Vent of the Grenado, and which you 
ſhall afterwards fill with Meal Powder. The Length of this Cylinder 


ſhall be 2 3 Diameters of the Cannon: Then clap on the aforeſaid Conic 


Head, the Diameter of whoſe Baſe is equal to that of rhe Cylinder, and 


which muſt alſo be hollowed out in an Hemiſphere to receive the other 


half of the Grenado. In ſhort, che Cone and Cylinder ſhall be joined 
in the firmeſt manner with Pitch and Glue: Whatever relates to this, 
may bean apprehended bythe Fin. 


SORT UI. 


Lou have the thind ort of theſe in Fig. 124, the Conſtruction of which Fig. 124 


is very {imple : You need only take a Wooden Cylinder as A, equal to 
che Diameter of the Piece it is to be ſhot from: 1 


libre of the Piece: The Top of it ſhall be bored with ſeveral Holes, which 


ſhall all tend towards the Vent or Fuze of the Grenags; all which ſhall 
be filled with Mea! Powder to fire the Fuze. This done, the Cylinder 


and Grenado thall be well bound together with ſtrong Iron Wyre. In 
8 | — ort, 


t is firſt hollowed out 
beneath in Form of a Concave Hemiſphere, ſo as to be able to receive 
half of a GrenadoasB, whoſe Diameter muſt be a little leſs than the Ca- 
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ſhort, it ſhall be put into the Cannon with the flat End of the Cylind 
towards the Powder. ua 


SORT IV. 


Fig. 125- In Fig. 125 you have a fourth Sort of the ſame Grenades where the 


Letter D points out the Grenado itſelf. C is a Wooden Cylinder of the 
ſame Dimenſions with the Third above; and has in the fame manner 2 
Concavity to receive one half of the Grenado. E is an Hole bored 
through the middle of the Cylinder which correſponds with the Fuze 
of the Grenado, and which ſhall be filled with Meal Powder, Bis , 
Paper Cartridge fixed to the Wooden Cylinder, and covered at Top 
with Paper or Wood. This Cartridge holds the Requiſite of Powder, 
which is neceſſary to diſlodge the Grenade, as may be ſeen by A in the 
ſame Figure. 


This does not differ much from the other ſort we have already ſpoken 


Fig. 127. of, and is the ſame which is repreſented in the Cannon in Fig. 127, ex- 


| F Ig. 126. 


cept that this laſt does not appear with its Paper Cartridge; which muſt 
be formed upon a Wooden Rowler or Former after the ſame manner as 
the Caſes of Rockets. This is filled with Corn Powder as in the fore- 
going Caſe, and as it appears in the Figure. Theſe two Sorts require to 
be charged with great Diligence and Expedition ; and particular Care 
muſt be taken that the Powder is not too ſtrong, for fear they ſhould be 
damaged, from whence unhappy Accidents may enſue. 


$O0RT-Y. 


This Way of ſhooting Grenado's from Pieces of Cannon, was not on- 
ly deſigned for projecting one at a time (as may be imagined by what we 
have hitherto ſaid) but likewiſe for throwing ſeveral ſmall Hang-Grena- 
do's at once into the Enemy's Camp, or amongſt the Battalions which 
are drawn up in Day of Battel. This you may eaſily do, if you ſhut 
them up in hollow Wooden Boxes or Cartouches, ſuch as you ſee in 
Fig. 126. In the firſt place, the Bottom of the Cartouch, A, ſhall be 
twice as thick as the Sides, and ſhall be re- inforced with an Iron Plate, 
and wrapped round by a ſtrong Paper Cartridge; or elſe you may tye 2 
little Canvaſs Bag full of Corn Powder round it, as you ſee in D. The 
Fuze C ſhall be either of Wood or Iron, and filled with a .. Comp! 
tion, by which the Fire is conveyed to the Grenado's as ſoon as the Box 
falls amongſt the Enemy. 7 


SORT VI 


We may ſhoot Grenads's from Cannon without any of the abovemen- 
tioned Additions to them; but they muſt in this Caſe be thicker at Bot- 
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tom than in the reſt of their Circumference, as may be ſeen in Fig. 128. Fig. 128. 


Theſe ſhall have Iron Fuzes which ſhall not in the leaſt degree ſur- 
mount or riſe above the Convexity of the Grenado, and the lower Ends 

of them ſhall be received or let into the Bottom of the Grenad#'s,"as'miay 
be ſeen by Letter A in the ſame Figure. This Fuze (Which ſhall be 
filled with a /low Compoſition,) muſt be of the ſame Dimenſions as we 
have ordered for the other Sorts of Fuzes; B ſhews you a Profil of it · 
The Bottom of this Grenado ſhall be turned inwards, or towards: the 
Powder in the Gun, and conſequently its Fuze muſt. be COP 
wards towards the Muzzle of it. Though the Grenado be fixed in this 
Poſture, you need not fear its being fired before it gets out of the Piece; 
for being agitated by the Flaſh of the Powder, it muſt in its Excurſion 


through the Chaſe of the Gun be turned and whirled round ſeveral 


times before it can reach the Muzzle ; therefore it will be impoſſible for 
it to miſs taking Fire from the Flaſh, _ bh ts itſelf all round it by 


SORT VII. 


Not long fince1 in che Reign of Liadi aus IV. King of Po- 
land and Sweden, His Majeſty's Engineer Major, Frederick Gethant, 


( who for his univerſal Knowledge in the Sciences and great Skill 


in all the Branches of Mechanics, deſerves to be called a ſecond Archi- 
medes of our Country) contrived a moſt certain and infallible Way, for 
projecting Grenados from great Guns; to which purpoſe he caſt a Piece 


of Cannon, which as to Length is not very different from an old ſort of 
Gun which the Italians at this Day call Canone Petriero incamerato : But 


it differs greatly from this in its Chamber, which is ſo proportioned as 
exactly to contain the proper Requiſite of Powder. It has moreover 


two Touch-holes, which terminate in the Vent of the Piece ; one of 
which deſcends obliquely into the Chamber where the Powller i is, and 


the other perpendicularly upon the Grenado, by which the Fire is con- 


veyed to light a kind of Qyick Match with which the Grenade and its 


Fuze are coated all round; to the end that whilſt the Powder is taking 
Fire, the Grenado may be in a Readineſs to depart, and only wait for 
the Motion which is to be given by the Flaſh of the Gun. I have 
taken the Trouble of giving you a Profil of this Gun with its Grenado 


lodged 1 in it, as may be ſeen in Fig. 129. As to the particular Propor- Fig. 119 


tions of the ſeveral Members of this Cannon, I ſhall refer ſpeaking of 
them to the Firſt Book of the Second Part of our Artillery, where 1 
ſhall deſcant upon them at large, according to the beſt Information 1 
could get from that celebrated Maſter of the . — — Sciences. 


Qqq 0 
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„ Gas 4 45 of all ſorts may be applied to very various Uſes in the Con- 
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the Splinters of the Wood about it, and its own Iron Splinters. 


and ſome ſecret Cauſe not hitherto traced out by the Wit of Man) burſt 


mind this Remark, and the wholeſame Advice I now give him, may a- 


himſelf flat on the ſame Plane which they fall upon: This I would 


7 only to be oblig'd to ſee them, bur alſo to take a Share of them. 


turn over thg Commentaries of the Hiſtorians who have in our Age 
recorded q Remarkable Tranſactions in the Z0w-Countries. Thoſe 


they will tell you that Grenado's were always the chief and the firſt 
Thing they had recourſe to; which by the Induſtry of skilful Fyrobo- 


COROLLARY I 


duct of War; many of which we ſhall ſpecify in the ſubſequent Chap. 
ters. But if you attentively conſider that Grenado repreſented under 
Number 118, by the Letter E, you will find it none of the moſt de. 

ſpicable. It is firſt ſhut up in two parallelopiped Timbers, which are 
ſecurely bolted and forelocked together fo as to keep the Grenads fixed 
and immoveable: It is then fired and thrown down from ſome Emi. 
nence, amongſt the Enemy, where it does moſt horrid Execution by 


UTE COROLLARY II. 
In order to ſhoot Grenado's from Cannon, the Requiſite of Pounder | 


ſhall never exceed ; of the Weight of the Grenado and all its Furniture, 
without which it cannot be conveniently projected. 


COROLLARY III 


We have obſerved that Grenads's of every ſort of Conſtruction, be- 
ing fallen upon any Plane, do (by an inconceivable Myſtery of Nature, 


and fly to pieces in an Angle of 45 Degrees. Whoſoever keeps in 


void the Danger of all ſorts of Grenado's, and make a Jeſt of them 
though they be pretty near, if before they burſt he has time to lay 


have no Body forget, when they happen to be in ſuch a Situation as not 


COROLLARY Iv. 


Thoſe who are curious to know the great Things that have been 
performed by Grenado's in the ſeveral Wars, ſince their Invention, may 


ing it) that amongſt innumerable Means for expediting the Sieges and 
Surrenders of Places, and which contributed the moſt to the Progreſs of 
the Arms on each fide, the vaſt Expences of which were almoſt unequal | 


to the entire Revenues of ſeveral European Kings and Princes; I ſay, 


lifts 
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liſts (in which, thank God, the Lou- Countries are ſo fertile, as to afford 
to ſpare them to their Neighbours) were ſhowered into beſieged Places, 


and into the Enemy's Trenches, which ſuch prodigious Devaſtation as 
cannot be reflected upon without Horrour. How many Veterans, and 


old Citizens have we living at this day, ho count themſelves happy, 


and glory in having been preſent at thoſe deſtructive Scenes: and leet to 5 


deſpiſe ſuch as have never been, like them, at the Siege of a Breda, a 


leduc, an Oftend, or a Maeftricht, &c. which they look back — and. 
deſcribe to FR with a ſecret Satisfaction of e ned the . 


ger? 


ſtruck them with Dread, but alſo urged them to a ſpeedier Capitulation 


All cheſe will concur with me, r eonfely that 2 G which | 
were ſent amongſt them from the Enemy's Lines of Approach, not oY [; 


than they defign'd. And how was it + poſſible for them to hold out any. 


great length of Time? For according to the Idea I have formed to my | 


ſelf, they could ſee nothing on all Sides but dead Bodies ftretched out; 


People buried under Rubbiſh; or elſe frightful Wounds; - Arms, Legs 


and Heads maſhed to pieces; together with the melancholy Ruins of 


once-magnificent Edifices, promiſcuouſly blended in one common De- 
ſtruction with the obſcureſt private Dwellings ; and all owing to Gre- 
nado s. In ſhort, we may believe that the Calamity was inexpreſſible, 


and that the Inhabitants could find no Place of en AN _ come. 


de in Safety. f 


But to corroborate 2 have laid, and to ew 4 yes not defirs 
you to pin your Faith upon my Words only, I ſhall recur to the Teſti- 


mony of two famous Authors who were preſent at the Siege of Bojſſe- 


duc and Breda, and who were careful Obſervers of every remarkable O- 
currence that happened. Firſt then, Daniel Heinſius, in his Hiſtory of the 
Seige of Boifleduc, ſpeaks of Grenado's in theſe Terms. The Enemy 
were not behind-hand with us in any reſpect, but defended themſelves with. 


ſuch Bravery, that we could not gain an Inch of Ground upon them, but 


by very great Compulfion, or by their own Will: During this, nothing. 
was to be ſeen but Balls of Fire (by which he means Grenades) which. 
were fometimes thrown by Hand, and ſometimes flung through the Air by: 
Machines, and conveyed Fire and Dread wherever they fell; nothing. more 
| cruel or frightful was ever ſeen; and no Word can be more ex . 
of their jad Effects, than Death ztſelf > For whenever they fell 


the Ramparts or Houſes, the poor Inhabitants were put into tbe ut ma . 


Confternation; And almoſt as often as our Engineers threw any amongſt. 


them, we preſently faw Houfehold-goods, Furmture, and Cloaths blown up 4 


into the Air; and it is not to be doubted but in a long courſe of Time, and 


by frequent Repetitions, ſome of them fell into their Arjenals and Maga-. 
zines. As for thoſe which the Enemy threw amungſt us in our ORR: 


ments and Works, we A enen 7 _— . 
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| Boxhornius ſays ſomething to this purpoſe concerning Grenagy' 6 in 
his Hiſtory of the Siege of Breda; namely: That three Houſes were de. 
moliſhed by one of thoſe Fire-Balls which were called Bombs. Grenagg, 
did not fall ſhort of them in Execution, from the Danger of which they, 
was no eſcaping but by a Miracle. Fs 1 
But I ſhall paſs over a great number of Hiſtorians, whoſe Works are 
filled with Narratives of this kind; and ſhall only appeal to the Per. 
dious Muſcovites who are ſtill living, and alſo to the multitude of Auxi- 
liaries that joined them, when they inveſted and took the Fortreſs of 
Smolensko in white Ruſſia, (which was afterwards retaken from them in 
the Year 1634) to tell us what they know of the ſtrange Havock made 
by the Grenads's, which the Lithuanians threw into their Camp, incec. 
ſantly for three Months together. But if they ſhould be filent upon 
this Matter, our mighty Proweſs has ſtunned them in fuch a manner (if 
I may fo expreſs myſelf) that they will have no more Heart to make 
head againſt our Victorious Arms for the future, than if they had been 
thunderſtruck. It will be enough if I inform the World chat our Py. 
robolic Thunder drove them to ſuch Extremities, that thoſe Barha- 
rians could find no Safety even in the Bowels of the Earth; and that 
though they took Refuge in the moſt profound Caverns, yet our Gre- 
xado's found them out, and did their buſineſs. In ſhort; perceiving. 
2 themſelves overwhelmed day after day with freſh Diſaſters, and being 
quite diſpirited, they were obliged to throw themſelves, and all their 
Warlike Apparel and Habiliaments, at the Feet of our Invincible and 
Auguſt King the Great Uladiſlaus IV, in the moſt ſuppliant Poſture, 
begging Life and Liberty, that they might have the Satisfaction of end- 
ing their Days in their Native Country, rather than be Food for 
Wolves and Ravens in a ſtrange Land. . be: 
But let us now, on the other hand, confeſs that there is nothing to pre- 
vent the Beſieged from demoliſhing the Beſiegers Works, by Grenads's,or 
from putting them into the utmoſt Confuſion and Diſorder; (though indeed 
not to compare, with the Calamities they cauſe in incloſed Places) to. 
confirm which, I ſhall give you no other Example than the famous 
Siege of Offend, which was as Memorable on the ſcore of its Duration, 
as on account of the many gallant Perſons who there gave the moſt con- 
ſpicuous Proofs of the moſt Heroic Bravery. The famous Annaliſt 
Paulus Piaſecius, Biſnop of Premiflaw, ſpeaks thus of it in the year 
1601. They began with throwing a vaſt many Balls of Fire, by the A. 
fiftance of Machines; ſo that the Befieged had no where to ſhelter them. 
ſelves; That there was nothing to be ſeen but Artificial Thunder and 
Lightning, flying backwards and forwards in the Air; and That to lis 
Knowledge there were rather more than 50000 thrown into the Town in 
one Month's time, and 20000 from out of it. X | e 
But to what purpoſe ſhould I dwell longer upon this Subject, ſince 


we have ſtill freſh in our Minds, Inſtances of the famous Sieges carried 
| ene = 
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ly in Spain, France, Itah, Germany, Poland, and the Low- 
r 4 2 have always been the grand Theater of War, and 
principal School of Mars; ;) not to mention particularly the vaſt Num- 
ps of Towns, that have been inveſted over all Exrope ; and have by 
rueful Experience found (as is alſo. allowed by. the moſt expert Judges. 
in Military Afairs) that Grenads's are the Bane of the Beſieged, the 
Ruin of Ciries, and commonly the Death of moſt of the Beſiegers; not- 
withſtanding that it is certainly eaſier for che latter to * the wr * 
of them, then the er. ine Loa ec (552) + 7 
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CHAP. V. 


of + Fire-Balls, whe: the Latins call Globi Tacendideli or 
Igniti, the Italians Palle di Fuoco, the Germans Ernſt and 
Fewer Kugelen, abe French Boulet a Feu, rhe * ; 
"wy Ballen, and the Poles Ognilte Kule. WORN WR 


— 


I1 NC E Fire-Balls are of a 3 elder * fas our N 15 TY 
may be wondered why they did not take place of them, as being 
the firſt in the natural Order of Things: But the fertile Invention of 
our Modern Pyroboliſts ſuggeſting new Thoughts to them every Day, 
towards the Improvement of the Old, or Contrivance of New Ma- 
chines, and all New Inventions in every Art being commonly eſta- 
bliſhed in Prejudice of the Old, as if for being New, they are of 
more intrinſick Worth, and more perfect than r former; Fire- Ball. 
ſeem to have given up their Place, and to have yielded to Grenado s; 
and are accordingly grown almoſt out of Uſe. However, the frequent 
Services they have done rendering it indiſputable, that they are in ſome 
ſort uſeful upon Warlike Occaſions; I ſhall give you 0 Method of 
their Conſtruction, and ſhew you their ſeveral Forms and Shapes with 
us; and thoſe alſo which they had formerly; ; together with Rep preſen- 
tations of them drawn in the moſt curious Manner I am able. Bur be- 
fore we enter upon à particular Deſcription of them, let us examine a 
little into their Form, which will facilitate the making of the 
The Form then of Fire-Balls may be very various, but the nit 
common is that of a Spheroid, or a Sphere: And in Conſideration that CE 
they muſt be made of coarſe Cotton Cloth, or any Cloth more ſubſtan- _ 
tial and ſtronger, if any ſuch is to be had; you mult; to expedite your | 
Work, have Patterns (which the Germans call Mufter) by which to cut 1 
out r . which ſhall be ern lowed VP in Qu . As a „„ 
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Spheroid, or in Round ones as a Sphere; which muſt be afterward file 
with combuſtible Matter, and ſeveral Pyroboliral Cumpoſtion, 
The Patterns for Spheroidical Bags may be prepared aſter — 
Ways, five of which I ſhall here communicate to you; and Firft, Take 
the Diamerer of the Mortar, from whence you are to project your Fix 
Ball, and ſetting it off upon ſome Plane, divide it into 4 equal Parts, as 
Fig. 130. may be ſeen in Fig. 130. Then fixing one Foot of your Compaſſes 4d. 
the Extremity of the Diameter (via.) at B; extend the other tox of the 
ſaid Diameter (viz.) to C; and with that opening deſeribe an Arch of a 
Circle D C E; then ſhifting your Compaſſes to the Point C, wich che 
other deſcribe another Arch of a Circle DB E, interſecting the Firſt 
in the Points D and E; by this means you will have a longiſh Figure 
comprehended between he two equal Arches DC E B, which will be 
the Pattern for your Fire-Ball. This done, cut out four Pieces of ſtrong 
Cloth, by the faid Pattern, and few" them well together, and you will 
have a Bag in the perfect Form * 4 Spheroid, after it is Allee wich an 
Artificial Compoſition. - 
The Second Way of falhionin Patterns for Nhe, Baltr f is fie * 

vide (as we ordered above) the. © Sins of the Mortar into 4 equal 
Fig. 131. Parts, as may be ſeen in Fig. 1317. Then extending the Diamets AB 
as far as C, in ſuch a Manner that A C may be double of the Diameter 
AB, you ſhall divide the Additional Line B C into 4 equal Parts, ſo 
that the whole Line A C may be divided into 8 equal Parts: Take then 
with the Compaſs, and from the Point A Which is one of the Extre- 
mities of the Line A C, deſcribe an Arch of a Circle towards C; and 
then reciprocally from C deſcribe another Arch interſecting the Firſt in 
the Points E and D; and thus you will have another n which will 
be a ſixth Part of a Spheroidical Bag. Therefore by this Pattern ſhalt 
you cut out fix pieces of Cloth, and ſew them ne N to 
make your Bag. 
Fig. 132. Under Number 132 you have three differen Ways of Lathe theſe 
Patterns; the Firſt of which (viz.) A, is done by aſſuming the Diame- 
ter of the Circle for the Radius of the Arcs. The Second (viz.) B, by 
the mutual Interſection of two Circles, whoſe /Diameters are equal to 
the Diameter of the Mortar. In ſhort, the Third is inſcribed within 
the ſaid Circles. Theſe three different Methods give Patterns for three 
different Spheroidical Bags, when three Pieces only are ſewed together. 
The common Way of forming Patterns for perfectly Round Bags, 1s 
chus: The Diameter of the Mortar being biſſected into two equal Parts, 
deſcribe a compleat Circle round it, which you ſhall quadriſect into four 
Quadrants, each of which ſhall be triſected into three equal Arches. This 
done, produce a Right Line; upon which you hall {er off 19 of the 
Fig. 133 Subdiviſions of the Quadrants, as may be ſeen in Fig. 133 under the 
Letter A; where A B is the Diameter of the Circle, and B C the Nein 
Line divided! into 19 of che abovementioned Parts, each equal to ; of 2 
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Quadrant of the afbrefaid Circle. Now if y6u fix one Foot of yout 


Compaſſes at the Extremity B, and extending it to the Eleventh Di- 
vifion deſcribe an Arch of a Circle; and if you. reci tocally deſcribe 
another Arch of a Circte interfecking the Firſt in the Points E and P, 
you will have a Pattern for Round Bags | 75 Therefore cutting twelve Pie- 
ces of new Stuff by this Pattern, ad ſeijing chem togerhet,” yo in 
have a Sphetical Bag. OLD LOT © 83 TR OU ABI IH L.A <1 


In the ſame Figure you have anbriier Method of doing this, undet 


the Letter B; which I have taken EE of Book III. of Hie. 
gus Ufanit's Artillery ; * Having taken the Diattiprer of the Mortar, 
« inſcribe it in a Cifcle, which being atyided inte Quairaties, by atio- 
« ther Diameter interſecting the firſt at Right Angles through the Cen- 


* ter of it; you ſhall from the Extremities of the Chord of Sdbtehfe of 


: * 


« any one of thoſe Quadrants, deſcribe two Arches Aiterfteking esch 


« Other; and from the Point of their Interſeckion deferibe 4 THifd Arch; 

« ſo that they may compoſe an Aquilateral Spherical Triangle. FBI 

| . = Aan 64.5 COUT QUIEIELS D003. 1k 

e done, cut out $ Pieces of Cloth by this Pattern, and. ſew them neat- 
TEE 23000 Gul fy I$U7 213 T0 30919k 

ly together, and you will have a Spherical Bag.” If you would Row 


pu 4 + N 


ſee the manner of ſewing theſe Bags, caſt your Eye Upon Figures x34 Fig. 134 
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Compoſitions for Fire- Balls. 
Notwithſtanding that all the Compofitions we haye already given for 
Water-Globes, might ſerve. for Fire-Balls ; yet becauſe theſe require to 
have them a little more violent, and are to Aa 7 a very lot ne, 
and vomit.out.a great umi of large Sparks, to the end that ſuch as 
would endeayour to ſtifle them may not be able to appr oath near them; 


1 I $5 A 929 $. *d it 4 4 Lys } F | GI 3% Ah 4k 
1 ſhall touch upon an infallible Way of preparing them, and alſo of try- 


- 8 8 1 \ N q a 
ing them after they are made. 
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Take of Meal: Powder 6 WW; of Salipater 4 I; of: Sulphar' 2 B of 


forth a very long Flame, 
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d 135. 


Et 


coarſe Powder of Glaſs one 1b; of Crude Antimony lb ſs; of Camphire 


Ib is; of Sal Armoniac one tb; and of common Salt 3 ii. 
COMPOSITION m. 


Take of Meal Powder 48 W; of Saltpeter 32 th; of Sulhur 16 th; 
of Colophone 4 Ib; of Filings of Tron or Hammer-/law 2 lb; of the Saw- 
duſt 
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duſt of Fir or Pine boiled i in a Saltpetrous Water and then dried, 2 tb; 
and of Birch Coal one Ib. 

The Powder ſhall be firſt reduced to a very fine Meal for all theſs 
Compoſitions, and paſſed through a very fine Hair Searce: As for the 
other J ngredtents, they ſhall be but indifferently pulverized ; becauſe if 
they were to be reduced to a very fine Meal, the Compoſition would emir 
but very ſmall weak Sparks, and thoſe not to any great Length. Or 
on the contrary, by being in pretty large Lumps, one Ingredient could 
not well incorporate with the reſt, but would all burn independane- 

ly of each other, and loſe the Fire before it could have time to in- 


flame the Whole: You mult therefore be very careful in Preparing theſe 
Compoſitions, the Goodneſs of which may be tried as follows, 


Take a wooden Fuze, or a Paper Caſe, no matter which, of the Height 
of half a Palm, and the Orifice of it the Breath of half a Finger 
only: Fill ir with your Compoſition, and nicely obſerve the following 
Pragnoſtics. 
If the Flame . Height of a Palm, that i is, to twice the 


Height of the Fuze which contains it. 
If it throws out a good quantity of Sparks « on all ſides, with a pretty 


great Noiſe and an acute Crackling; which falling upon the Head of a 


Drum have Strength enough to break through 1 it, or at leaſt Heat enough 
to burn it. 

If, in ſhort, it burns during the Time you can rehearſe the Apoſtles 
Creed. 

T fay, if you obſerve all theſe Indications, you may {Lone that 
your C ompofition is in very good Temper ; therefore you may not only 


uſe it for your Fire-Balls, but alſo for your Fire- Lancet, Clubs, Car- 


lands, Crowns, Darts, Fire-Hoops, and the reſt of your Pyrobolical Ma- 
chines, which we ſhall ſpeak fo amply of in the Sequel. But if you ob- 
ſerve your Compoſition to be either a little roo weak, or too ſtrong, you 
may eaſily make amends for it by adding Quick or - Slow Matter to it. 


You will not do amiſs, if you ſprinkle your Compoſition over with a little 


of ſome ſort of Oil, that the Ingredients may unite the cloſer, and that 
if your Ball happens to fall into Water, or any damp Place, it may 
be enabled chereby to maintain its Combuſtion with the greater Obſti- 


nacy. 


Having thus given you che proper Compoſitions for Fire-Balls [ can 
do no leſs than proceed to inſtru you in the Preparation of the nur 


Wee of 1 ind ſew you that yo: are to wc: * 
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Of FIRE-BALLS. 
S$.Q-R-:'T 1 
For this, you ſhall firſt make a longiſh Bag, according to the Order 
and Method already laid down, and fill it up to the Brim with one of 
the ahove Compoſitions, preſſing and ſhaking it down as much as poſſi- 


ble, till it is almoſt as hard as a Stone. Then ſtopping the Orifice of it 
with a Wooden Stopple D; take two Iron Rings, of which that which is 


to be uppermoſt upon the Ball (you have it repreſented in B, Fig. 136) Fig. 136. 


ſhall be + of the Diameter of it; and that which is to be beneath ſhall 
be but 4 only: You have this in Letter A. 1 5 
But I muſt beg your favourable Acceptance of what I have here 
taken from Brechfelius's Pyratechnics, relating to this matter. He 
« ſays then, that for Balls of 100 Ib, the upper Ring ſhall be 3 + Unci@ 
« or Inches, and the Lower one 3 Unciæ only. For Balls of 75 lb, the 
„Upper Ring ſhall be 3 Unciæ, and the Lower one 2 1 Uncie. For 
« Balls of 50 ib, the Upper Ring ſhall be 2 5 Unci@, but the Lower one 
«* Unciæ only. For Balls of 25 lb, the Upper Ring ſhall be 1 Un. 
« cia, but the Lower one 1 4 Uncia only. For Balls which exceed 
« 100 Ib, as for Example, 125, or 150, or more; the Rings ſhall be 
increaſed half an Uncia for every fifteenth Pound. As for Balls be- 
e tween the Fifteenths, their Rings ſhall always obſerve a Medium, be- 
« tween the next greateſt and the next leaſt ; in ſhort, they ſhall be 
«* proportioned as ſhall be judged moſt convenient.” As much may be 
ſaid of their Thickneſs, for according to the Size of your Balls muſt 
you make your Rings more or leſs ſubſtantial, in which you muſt be 
guided by your Eye. Upon the whole, you muſt take Notice when we 
mention the Weight of a Fire-Ball, that we mean, if the Diameter of 
the Mortar from whence it is to be projected was to be applied ro that 
Side of the Calibre Scale which is calculated for Stone Bullets, it would 
point out ſuch a Number of Pounds. This you muſt keep in mind, 
throughout the Remainder of this Diſcourſe. „ 
Suppoſe now you have two Rings of proper Dimenſions, one for the 
Top and the other for the Bottom of your Ball : Take a ſtrong Cord - 
or Line ( whoſe Thickneſs muſt not exceed that of the Rings) of the 
Length of 8 or 9 Yards, more or leſs according to the Size of your Ball, 
and ty ing one End of it to either of the Rings, and paſſing the other 
through a Needle (as may be ſeen in the Figure) lace your Ball tightly 
round with it, obſerving to do it in ſo neat a manner, that your Lacing 
may appear like little Ladders of Cord, or (to give you a better Com- 
pariſon) like the imaginary Meridians and Parallels drawn upon a Ter- 


* 


c 


reſtrial Globe; caſt your Eye upon Figure 137, where you will fee it Fig. 137. 


juſt as I have deſcribed it. 5 
ST 5 — * 
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Fig. 


Fig. 


Fig. 137 of the three you have in Fig. 137, where it is diſtinguiſhed by the 


149. trivance like a Pole-Ax which you ſee in Fig. 149, or ſuch a Borer a; 
Fig. 


Now to eaſe you of ſome of the Frouble you might be at in Lacing 

or Cording theſe Balls, I have given you the Conſtruction of a Wooden 
147-Stool in Fig. 147, upon which if you fix your Ball between the three 
Iron Spikes which you ſee bent outwards, you may conveniently per- 
form your Work. If you ſhould ſometimes happen, through too much, 
Haſte, or for want of being uſed to this Work, to make any Slips or 
Miſtakes in your Knots, &c. you may undo them with the Marlin 
159. Spikes, which you ſee under Number 150, diſtinguiſhed by C and D 
and E: A and B are two Copper Needles. 
Having thus laced or corded your Ball after the manner we haye or. 
dered, you will have nothing to do, but to thruſt Tron Crackers into 
the Body of it, which you may eafily do by the help of that little Con- 


146. you ſee in Fig. 146. But before I proceed farther, J muſt ſay fome- 
thing concerning the Proportions of theſe Crackers, how they are to he 
fixed, and what Order is to be obſerved in charging them; becauſe we 
ſhall, for the future, make great and frequent Uſe of them, as very ne- 
ceſſary Adjuncts to the ſeveral Balls we ſhall prepare. WT 

Pyrobolijis uſually make three Sorts of Copper or Iron Crackers, fo WR 
their Fire-Balls, and each of a different Length ; to which they are in- 3 

_ duced by ſufficient Reaſons and continual Experience, which (accordin 4 
to the common Saying) is the Mother of all Things. The firſt and longeſt 


— Y 


Letter A: B is the middling or mean one; and C is the leaſt, We 
ſhall give Reaſons for this Inequality hereafter ; but as to their Length 
in general, you muſt obſerve the following Rules. 
You ſhall divide the Diameter of a Fire-Ball into 4 equal Parts, one 
of which will exactly give you the firſt Cracker without its Point. The 
Second ſhall be 4: of the Length of the Firſt, and the Third {; or if 
you would rather chooſe to proportion them by the Diameters of Bullets, 
you ſhall proceed as follows. ; 3s. 
For Centenary Fire-Balls, by which we mean ſuch whoſe Diameters 
are equal to that of a Stone Bullet weighing 100 Th, the Crackers ſhall 
be made of Iron or Copper Plates turned into Tubes, which ſhall be ſol- 
dered both without and within if poſſible, and their Orifices ſhall be re- 
inforced with a Ring of the ſame Metals. The Diameter of their Ori- 
fices ſhall be equal to that of an Ounce of Lead; and their Length ſhall 
be 6 of the ſame Orifices ; I here mean the longeſt Crackers only; for 
the middling ſhall be but 5 +} Diameters; and the leaſt but 5. For 
Fire-Balls which fall ſhort of this Weight, the Diameters of the 
Leaden Bullets ſhall be inſenſibly diminiſhed, and the Lengths of the 
Crackers ſhall be proportioned, as I ſaid juſt now: You muſt only ob- 
lerve here, that the Leaden Bullets which are to determine the Diame- 
ters and Lengths of the Crackers for Fire-Balls of 25 lb, ſhall weigh 


half an Ounce : But for the reſt down from 20 to 15 or 10 1b (which 
are 


1 
== 
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leaſt two Drams : The Lengths of the C racer muſt be as [ have ſaid 


above. 


Your Crackers being thus activa take the little Nele or an Iron 
Spike, and driving it with a Wooden Mallet, which you have in Figure 


148, into the Spaces between your Cording, thruſt-your Crackers into Fig. 148. 


thoſe Holes, in ſuch Order that the longeſt of them may be in the mid- 
dle part of the Ball, and beneath them towards the Bottom you muſt 
drive in your leſſer; and in ſhort, all round the Vent and towards the 
Top you ſhall drive in your leaſt, ſo that the Ends of them may be 
turned downwards towards thoſe of the longeſt. However, you muſt 


be cautious how you put them too near the Vent, for fear of their go- 


ing off too ſoon. You ſhall likewiſe take Care that they be not all in 


one Poſition, but that they be diverſly diſpoſed, in ſuch manner that 


their Ends may be turned alternately upwards and downwards to the 
Right and to the Left, that they _ got go off many at a time, bur Ja 
degrees one after another. 

If it happens that your Fire-Ball i is fo ſolidly or cloſely filled, as to 
refuſe Reception to ſo great a Number of Crackers, as muſt of ne- 
ceſſity be thruſt into it, you ſhall (after having driven in the Spike of 


your little Pole-Ax) compleat the Hole with the Borer 146, or ſome 
Tool like it, with which you may {coop out m ne as! will 


make room for your Crackers. 


When theſe Crackers are driven into the Body of your Ball, you Gal 


fill them with good Powder to the Height of 3 Diameters of their Ori- 
fices, and over chat a Leaden Bullet, and then a ops Ward : 
Tow; and let them be cloſely ſtopped up. 


Io conclude; the Vent of your Ball ſhall is made withis the Upper 


Ring, by cutting the Cloth croſswiſe, or like a Star; but you ſhall not 


angular Poſi- 


have one only; for you ſhall make three others in a Tri 


tion, and at the diſtance of 3 or 4 Inches from that in the middle, 
which will be of great Service, and make your Fire-Ball as effectual as 
you could with. Theſe Holes are made to facilitate the Accenſion of 
the Compoſition, and to prevent its Fire from being caſily ſuffocated by 
the Enemy with raw Hides, wet Bags or Matreſſes, &c. and to aſſiſt it 
if it ſhould fall into ſoft Earth, or Mudd, Aſhes or Green Turf. 
| Being thus adjuſted, it is neceſſary to dip it into a certain Compoſition, 
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are the leaſt that ought to be made)-the Leaden Bullets. ſhall weigh ar 
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which the German Pyrebolifts improperly call Tauff, and Ernſtkugel 


Tauffen, which hgnifies to baptize a Fire-Ball ; this 1s to be dane as 


follows. 


In the fame Figure you alſo have a Wooden Board or Iron Plate, bored 


through with Holes of various Sizes, as in Letter B: Either of theſe In- 


ſtruments are very convenient for meaſuring the Circumference of your 
Ball, 


| Get firſt an Iron or Wooden Ring md to the Bore of * Ane; 
you would uſe, the F/gure of which you have in 145 under Letter A: Fig 145. 
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Ball, that you may not inadvertently make it unfit for the Cali}; . 

the Mortar, in lacing it and in coating it with the following Mixture. 
Take then 4 Parts of Ship Pitch, 2 Parts of Colophone, 1 Part of 
Linſeed or Turpentine Oil, and melt and mix them well together in any 
large Braſs Boiler, or glazed Earthen Pot; and taking this liquid Mix. 
ture from the Fire, throw as much Meal Powder into it as may he 
ſufficient to thicken it: Then holding your Ball by a String dip it into 
this Stuff up to the Vent, (which ſhall be previouſly and tightly 
ſtopped up) and afterwards coat it round with Tow, that its Convexi. 

ty may be perfectly ſmooth, and the Knots entirely hid. 

Whilſt you are dipping it, you ſhall from time to time meaſure it 
by the above Contrivance, and continue the Immerſion of it till it i 
exactly of the due Calibre you want. You have this Fire-Ball moſt 


Fig. 137, curiouſly repreſented in Fig. 137: But we have ſaid enough of it, let 


us therefore proceed to the reſt. | 
SORT II. 
In the Preparation of this, you muſt firſt have a Bag, (no matter 


whether it be Spherical or Spheroidical z) in the Bottom of which you 
ſhall fix 6, 8, or more Hand-Grenado's with very ſhort Fuzes, which 


Fig. 138, ſhall be turned downwards; (as you may perceive in Letter C Fig. 138, 


theſe Grenads's ſhall be afterwards buried under a proper Compoſition, 
with which the Remainder of your Fire-Ball ſhall be quite filled up: You 


| ſhall then have two Iron Baſons like Scales, the Rims of which ſhall be 


bored through with little Holes. That which you deſign to be upper- 
moſt, ſhall be open at Top like a Milk-ſtrainer ; theſe are diſtinguiſhed 
by A and B. To the opening of the upper Baſon you ſhall ſolder an Iron 


Fuze, which muſt be filled with one of the Compoſitions we have al- 


ready given for Fuzes, N 
This done; clap your Baſons upon the Top and Bottom of your Ball, 
and lace them tightly on, through the aforeſaid Holes in the Rims of 


them; and dip and coat this Ball as you did the Former. You are to 


add Iron Crackers to this, if you will; but you muſt take care that they 


do not interfere with the Grenado's. 


SORT m 3 
Take a round Bag, which being filled with Compoſition may form a 


Fig. 139. Spherical Ball, ſuch as you ſee in Fig. 139, 140, and 144, Firſt fil 
140, it with Corn-Pouder to 4 of it's Height, and let it be interſperſed wich 
and 144. Leaden Bullets, bits of Iron, pieces of Flint, and ſuch like T hings. 


the laſt. Vou have this, in Fig. 140. 


The reſt of this Ball ſhall be filled quite up with one of the C ompoſitions 
already given for Fire-Balls, and ſhall be adjuſted on the Outſide like 


In 
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In ſhort; take a good quantity of Leaden Bullets of an Ounce, or . 
half an Ounce weight, with each a little Iron Needle or Point belong- 8. 139. 
ing to it. Arm all the Interſtices of your Lacing with theſe, by dri- 
ving them into the Compoſition; and coat this Ball as before, that nei- 
ther the Bullets nor Lacing may Pb The Fuze for this rs m= 
ſee in A) ſhall be filled as uſual. _ "ah yorllo 11069. Or” BE 


SOT. IV. 


The Ball 1 am now going to preſent you Sides is moſt | horrible in 
its Effects; which are the more frightful, becauſe the Treachery of its 
Conſtruction can be no way ſuſpected; For what can be more ſurpri- 


ſing to the Poor People, amidſt whom ſuch a Ball is ſent, (who ta- 


king it to be one of the ordinary Sort, and accordingly uſe their ut- 
moſt Endeavours to ſtifle it) I ſay, what can be more ſurpriſing to them, 


than to be on a ſudden moſt * butchered by it: And what is farther 


extraordinary, it does not perform its Execution all at once, but by a 
Repetition of 3 or 4 Times, which ſtill makes it the more dreadful. 
If you would learn the Conſtruction of this, Yor muſt mind the _ 
lowing Directions. 8 
Take the Diameter of the Mortar you iet to * and divide it 
into 5 Parts in a Stereometrical Proportion. Now though I appre- 


hend I have fully inſtructed you in this Operation in our Firft Boat; 


yet in conſideration of this wonderful nne 1 ſhall 0 the 
following Method. 


Look into the Table of Cube Roots (which you ow in Chap. 1 


of Book 1.) for the Number of equal Parts, contained in the Fifth : 
Root, and you will find it to be 171: Divide then the Diameter of 


your Mortar into 171 equal Parts. And ſince in the ſaid Table the Firſt 
Root is compoſed of 100 Parts, you ſhall take 45% of the whole Diame- 
ter abovementioned, for the Firſt Portion; f for the Second; 44; for 


the Third, and 43% for the Fourth, which l laſt muſt be added to the 
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Fifth, for * 1 given; in hore, I need nor 951 you that Z 


the Fifth will be 171 Parts, 


| Theſe Cubical Portions of your Diameter being SPY you viſt 
inſcribe the Firſt, Second, Third, and Fifth, in any Circular Figure, : 
as if they were Original, or Primitive Diameters (as we ſhewed in the 


ſame Chapter.) Theſe Circumferences will n. 2 for forming 3 | 


Patterns to cut out your Bags by. | © are Ie 


TI have given you a Fire-Ball of this Conſtruction in Fig. 141, which Fig. 147. 


indeed is Oval, though I muſt own I like the Round beſt. The 
greateſt (viz) A, which contains 3 ſmaller, has its leaſt Diameter, or 
ler if you will) its Breadth, equal to the Fifth Portion, or (to ſpeak 


more intelligibly) equal to the Calibre of the Mortar it is to be pro- 


;jected from: The like Diameter of B, is the Third Cubical Diviſion; 
IL and 


'P © 
TY » 


and the Diameter of D, is che Firſt of Leaſt, Alltheſe Diatnetetz ar 


| obſerve 


1D. 
contains one 15 of Compoſition; the Second C will contain twice 7h 
much; and the Third will hold 3 16. Thus theſe three, contained b. 
and in each other, need only have 1b of - Powder for evety one 4 
particular. ; 

In ſhort, the Fourth and Laſt would be ſufficiently capacious to 
contain 5 lb of Compoſition ; but as the Third is to be included in it, 
which on the other hand holds the two which are leſs than itſelf it 
will require but two Pounds of Compoſition to fill it quite up. The 
Reaſon why this Laſt Sh ot Ball is allowed a gteater quantity of 
Compoſition than the three others; is, that the three Leſſer, upon che burt. 
ing of the Greater, may ſuddenly take fire one after another; ſo 29 to 
give the Enemy no Opportunity of ſuppreſſing or extinguiſhing them, 
and conſequently they ſhould have but very ſhort Fuzes. For as the 
whole Ball (as compounded of all the reſt) takes up ſome time in its 
Projection, and requires a few Moments before it breaks after it is 
fallen, it is proper to allow this Fifth Shell or Bag that Portion of 
Compoſition and Fuze which would have been taken up by the 
As to the Conſtruction of theſe Balls thus contained in one another, 
I have told you above, almoſt as much as can be ſaid of it. But ! 
think I had as good repeat it over again. | | 


— 


mean Proportionals betwixt two Extremes. The order they 


The Leaſt then ſhall be filled according to the Method preſeribed 
for the foregoing: (vix.) You ſhall fill it to? of its Height with the 
beſt Corn Powder, and the remaining Third with one of the above 
Compoſitions: It ſhall then be well corded, and armed with Leader Bul- 
lets, and coated with Glue and Tow, inſtead of Pitch. When you 
put this Firſt into the Second, it muſt have its Orifice exactly anſwer- 
ing to the Orifice or Vent of the other. The Second ſhall be filled 
With Corn Powder to the Height of the Firſt Ball; and the remaining 
Vacancy with the fame Compoſition. This likewiſe ſhall be firmly laced; 
and between the Lacing it ſhall be armed with Tron Crackers loaded 
with Powder and Ball, fo low as the Compoſition reaches; But Care 
muſt be taken that theſe Crackers be not ſo long as to incommode the 
included Ball: Beneath theſe upon the Corn Powder you hall add 
TLeaden Bullets, and under them you ſhall ſtick in little Tron Spries to 
fill up the Interſtices of the Cording. In ſhort, this Ball ſhall be 
coated with Glue and Tow like the foregoing. The Third ſhall be 
prepared exactly like theſe two. And finally, the Laft and Greateſt 
ſhall be ordered juſt like the three former; but it will bear to have its 
Crackers longer, and in greater Number. It hall alſo be armed with 
Leaden Balls, all over that Part of it which contains the Corn Powder 
In ſhort, you ſhall coat it in the fame manner as we ordered 2 
— — — nn 
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above Species of theſe Bulk, and be (juſt like chem) moſt eu fitted 
to the Bore of the Mortar. 


Obſerve here, that it will be proper for the thevs Bulli evtitained in 
pretty near to each other, which ſhall be 
filled with Meal Potoder to facilitate their Accetifion, and rendet it a 


this laſt to have three Vents 


difficult matter to ſuppreſs them. 


SORT v. 


This Fire-Ball is moſt cotntuonly ſhot frotti Cain, and 
when you would ſet Fire to the loftieſt Edifices of a Town ; or burn 


any Wooden Houſes, particularly -when they are only toofed with 


Shingle, or thatched. with Straw of Reeds; which manner of Building 
is the moſt common throughout Poland, Lithuania, Ruſta, Sweden and 
Muſeovy. Cornelius Nepot tells us, in Plin. Lib. XVI. Cap. K. chat be- 


perdetlarly 
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ſides ſeveral Towns in Spain and France, (witneſs Cæſar) even Rome it- 5 


ſelf was only covered with Oak Laths for the Space of 476 Years. Add 
to this the Teſtimony of Vitruuiut, who confelſts in Lib. II. Cap. I. that 


the Palace, or rather the Cabbin of Romulus, was only thatched with 


Straw, which in Commemoration of that firſt Founder of the Romer 
Empire was always kept whole and entire. 


Antas's Shield. 


In ſummo cuſs 7. arpeie - Manlits arei: 
Stabat pro temple, & Capitolia celſa tenebat 55 
Rowuogue recens borrebat an — 8 


In Engliſh thus: 


High on a Rock Heroic Manliis that's | 
To guard the Temple and the Temple's God: 
Then Rome was — 1 and there 105 might VO 


 Ovidallo gives us co underſtand chat the Habitation of this Firſt Ro- 


Dwellings the reſt of the People had. 
I fay then, that it will be very p 
non at ſuch kind of Edifices, except they are ſo low, or the Ramparts 
ſo high that they are hid from Sight, for in chat Caſe it t would be beſt to 
project them from Mortars, - 

Moſt of che Sieges which have been carried on in our 
furniſhed us with Exa 


trivance. Methinks I now fee Biall, a inks Twit gc, not in- 
bo — tordiied Je id which was inveſted the fame Year as 
the 


ee % 


This was the Maghifieent 
Pile that Yirgil ſpeaks of E VILL where he dvſeribes che Wotk an 


The Palace thatch'd with Straw, now roof'd with —_ - ths 


man was only thatched with Straw : 1 leave you to Judge what ſort of : 


proper to hor Fire- Balk froth . 


„ have | 
mples, ſufficient to evince the Utility 6” henry | 


Fig. 142. The Faſhion of this Ball is clearly expreſſed in Fig. 142. The Har- 


Of the Great Art of AgTILUERY. Book lv. 


-the Muſcovites were forced to deliver up themſelves at Smolensho, by that 
Heroical and Magnanimous Prince Chriftopher | Radzzville Palatine of 
Milna, General of the Armies of the Great and Mighty Dutchy of T. 
thuania; who conducting that Siege like a brave Captain, and an excel. 
lent Politician as he was, cauſed great Numbers of F:re-Balls to be ſhor 
upon the ſlight Lodgments and Cabbins of the Muſcovites, that were only 
thatched or covered with Shingle, which did them ſuch Miſchief 28 ;. 
not to be conceived, and,. all they could do, could not preſerve their 
Town from the Flames. Thus thoſe Barbarians found. by Experience 
that Art and Stratagem are always attended with better Succeſs thin 
blind Rage or inconſiderate Raſhneſs. 
I cannot paſs over what Juſtus Lipſius relates in his Polivereticyy; 
concerning the prodigious Devaſtation made by Fire-Balls in certain Pla- 
ces of Muſcovy and Livonia, which were beſieged and taken by Stephen 
King of Poland; he writes to this Effect: This great King invented 
Fire-Balls which he threw into the Wooden Retrenchments of the Muſco- 
vites and Livonians: Upon which thoſe Barbarians complained that the 
Laws of War were violated, and the Honour of Arms polluted, by ſuch un- 
fair and unprecedented Dealings : But our People laughed at them and 
their Remonſtrances too, and rejoiced in their own Succeſs. 

Theſe Fire-Balls are ſometimes uſed in Sea-Fights, to burn the Ene 
my's Sails and Rigging; in ſhort, to deſtroy their Ships: But theſe 
ſhould be armed beneath with a bearded Harpoon, to. run into the. 
Planks, and to make the Danger of them inevitable : Or that being fired 
at the Sails the Harpoon may go through them, and keep the Ball 
hanging in them : (But I am inclined to think that the Body of the Ball 
would be driven through the Sails; and that therefore it would be better 
to ſhoot Fire-Darts and Arrows at them from a Croſs-Bow) I ſay, the 
Harpoon piercing through the Canvaſs, and the Ball being naturally 
urged to hang downwards, and the Beard of the Harpoon hindering it 
from falling down, the, Sails cannot avoid taking Fire. All that can be 
done in ſuch a Dilemma, is at once to clew up the Sails and ſtrike the 
Yards, in order to extinguiſh the Fire upon the Ship's Deck; which 
muſt put the Enemy into unſpeakable Confuſion. 


poon I have mentioned is under A. This muſt be ordered by the very 
ſame Rules as the reſt we have deſcribed ; Crackers loaded with Leaden 
Bullets would render it dangerous to approach ir. 


Sr n 
This laſt Sort of Hre-Ball bears ſome reſemblance to that Old Gre- 
nado, the Figure of which you have in Number 115 in its outward 


Form; but I cannot ſay there is any great Likeneſs between them in their 
Effects. This Ball is grown antiquated and entirely diſuſed, on the 


ſcore 
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ſcore of its Form, which will not permit it to move freely through the 
Air; for we have found by Experience that thoſe Proje#iles which 


come the neareſt to a Sphere meet with the leaſt Reſiſtance from that 


Element; therefore this, approaching nearly, to a Cylinder, it muſt be 
attended with ſome Inconveniences in its Motion: But I ſball not dwell 
upon this Point, it being my Deſign to treat of it hero-under, You' have 


the Conſtruction of this Fire-Ball as follow. 
After having taken the Diameter of the Mortar you are to aſs (ſe Fi- 
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gure 143) conſtitute a Parallelogram whoſe Length is Triple of its Pg. 143. 


Breadth; ſuch as you ſee in the Parallelogram G IK H: Its Breadth 
GH or I K is equal to C F the Semi-Diameter of the Mortar; BC 


being the Diameter of it. Its Length G I or H K. is treble its Breadth, 


or 1 4 of the Diameter B C. Then from the Points G and H deſcribe | 


the two Arches H D and G D, mutually interſecting each other in D: 
But from I and K you ſhall form the Zquilateral Triangle I KEK. 
Buy a Pattern of this Shape, you ſhall cut out ſix Pieces of ſtron- 
Cloth, to make your Bag ſo as to fit the Calibre of the Mortar, TOY 
Pieces ſhall be artfully ſewed together; leaving only an Opening at Top 
by which to put in your nnen It ſhall be then corded as you ſee 
in Letter A. 


Having ** all this, you will have a ine Fire-Ball, with 2 


Spherical Head and a flat M4 which ſhall therefore be put into a 


flat-botromed Mortar; ſome of which we ſhall give you in the Second 
= Ta of our Artillery, in our Book of Mortars, | e Es 


3 J 77 4 


c OR 0 "bs "ge A R 1 1 
of the PERL Shapes that may be given to the pay: ni- 


recerve the Impreſſi Jon of a moving Force, and jo retain 
_ their Motion after it is once communicated.” 


cal Projectiles; which of them are the beſt adapted to 


Tura are many who are of f Opinion, „ 


=” a flat Bottom do not require ſo great a Quantity of Pouder, to 
carry them to as great or even to 


ſhall 


are perfectly Spherical: This I demonſtrate accor 


ater Diſtance, than thaſe which 
ding to their 


Way of reaſoning, without deviating in the leaſt from their Arguments. 


The Modern Mortars having their Lengths moſt commonly but a or 


1 4 of their Diameters reſpectively, and ſometimes but one only; the 


| Powder in their Chambers being inflamed, and accordingly ſtelking a- 
2 Bomb to project it, does not act with its whole Strength 


U u u bs upon 
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upon i, bür che Plalh endeavours vo tfeape through the #ndage of k, 
chodiing "Aather to make its Excotfion through a free Paſſive, than by 
oblig Ty to remove the fuperincutnbent Weight, and therefore does not 
Mike the Botrotm of it with all its Force. The Reaſon of which is, becanks 
chough the Converity of an Herniſphere is always double ef its Buſey 
(according to the Doctrine of Art himules, Prop. "Auk of the Sphere, and 
of the Cylinder Lib. L) yet if from the Imaginaty Points which che Bake 
is compoſed of, you produce right Lines extending to che Cœnvex Sur- 
face of the faid Hemiſphere, yon will find that yo Cnhοt lion 4 
greater Number of Points to irs Comvexity than to'the Plate or Baſe Ly 
on which it tefts: Now the farther any of theſe Perpendicutars are 
from a certain Line, which 3 ſuppoſe to extend from the Center 
of the Baſe to the Vertex emifphere, che Rhorrer will they be; 
and conſequently, any one of 1 05 e Ports on the Conten- 
ty of ah Hemiſphere being applied to ary Plane, will immeciandy 
todch it, and be touched by it; but the Points or Extremities of the 
other Perpendioulars will be exempt from any Contact; becauſe thote 
Rerpendieutars are Thorter than dhe Aut, which is that Petpetidicolar 
we jult- now Tappoſtd to be in the Middle: Therefore there can be bar 
one Point of Contact between any Plane, and the Convex Surface of m 
Hemiſp Here. Vou have this largely and curiouſty handed by Clrojus 
in bis 1 ch Prop. and 16th Book III. of Eurhd: See alſo Marins Bern- 
„1. Vol. II. Bock III. in His Scbel. upon n Prop. I. Euthid Book II a 


III, and in the following) ; a8 alſo in Terug. Tipo. Book I. of Spheres 
Prop. III. 


If now we ſuppoſe che Moving + Power of any Gunpowder, or the 
Flaſh of it, to extend itſelf in ſuch a Form as to have a plane Superficies 
towards the Projectile; this Plane will ſtrike and project it in a Point 
only : Therefore mult ve condude that the whole irpulfive Quality of 
it is not united, and that it acts upon a Spherical Pręjectile with only an 
aliquot Part 'of its whole Force; for a Plane is compoſtel ef un Infinice 
Number of Points, whoſe Actions and Aﬀections are all independent of 
each other; wherefore the Affection of the Central Point has nothing 
to do with chat df the others extended all round it, nor has the leaſt 
Communication with them; you "maſt here make Allowance for 
the difterent degrees of the Natural Solidity of Bodies, which quite al- 
ter che Cuſe) on the comwmery they inſtuntly move on, and dpkg n- 
t Rxys which embrace the whole Converity ef che faid Projet#ife, and 
acting in an Ghhique Direstien che Poe of che Convex Surkee 
of it; they cannot be ſuid ro Ariwe it cut wich their empleat Bnergy;; for 
oblique Rays ure ſtronger vr wedker the ore or leſs chey decline um 
Anka er POTION the” Truth of wich may be dhron- 


4% Wedel in the 
ike, yu are only 3 wb 6 rirem che Blah of dhe Power in gun Fteſe Tons | 


el you meet with the Terms POT Moving Cauſe, FT 


are Ty to avoid Tautology. 


ſtrated 
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rated from Vatallios Opties, Sc. Therefore we muſt conclude; that 
the Flaſh. of Gua-powder does not project a Spherical Body with its unit- 
| ed Strength, and chat a Sphere is almoſt unkit to receive the Impulſe 
| If it. But it is not thus with a Flat · bottomed Projecivie ; for as all the 
| Perpendicular which you may ſuppoſe to dascend from the Vertex or 
Convexity of it, terminate in the Plane of its Baſe, and whoſe Points or 
| Extremities compoſe the Flat Bottom of ſuch a Body, the Plane Sur- 
| face of the Flaſh muſt impel-ic with its full and united Power ; fer 
every Ray of it muſt of neceflicy ſtrike ſome Point or other of the Bot- 
com of ſuch a Projactiie in a right Direction, and rebound immediately 
back again, according to the Nature of the Rays of all Luminous B- 
| dies, with whom (as we are taught by Op) che Angle of Reſin 

| always equal to the Angie of Incidence. Wherefore all the Rays in 4 

neral being oonfinef and reliſted by che Body they would project, and , 
haviae no room to eſcape through the FWawage of it they unite their 
whole Might to remove the Obſtacle which oppoſes their Freedom, and 
accordingly pojoct ĩt with prodigious: Violence : And in chis Caſe done 
of che Flaſh will appear. out of the Muzzle, till the Projectile.is depart⸗- 
ed from the Piece; nor. will it wrap itſelf round che Sides of che pro- 
jected Body, (as it does with reſpo to Spheres or Spherical Bulli and 
ſoon after quitting it, retire to its Natural State of Reſt ; but will ad- 
here to the Bottom of it, drive it forwards, and purſue it 4 conſiderable 
Way through che Air, M eee ee . 
Pork with regard to the Horizon. {2241461 gk 

| Perſons who are wie to judge of Thing by the Lamp, n 
che Arguments I have here produced co be juſt and well- grounded, and 
may coriccive an Opinion that Flat - bottomed Projettiles have à great 
Advantage over the e r W or ** as In * tf 

incline to that Form. 

Therefore having thus, demanſirared, as 3 _ ſuccitgly. as 1 
could, a Matter which ſeems to have ſome Truth on its Side, and which 
might be deemed a Fact by ſuch as are dim-fighted in theſe Affairs: I 
ſhall do my utmoſt to tvince that they are poor, lame, vapdliſhed A. 
guments, which ſtand in great need of being filed and burhithed, . 
In order to which we muſt examine into cond Things (wiz) Af this 
Nature of the Moving of Expulſive Power, the Properties, Qualities, 
3 and Marat of Rio af os Flaſk f e and what Farm it 

_ aſſumes when it projects any Bodies. Secondly, why ( contrary to the 
above Arguments) a Spherical Body is more adapted to tecelvs the Im- 


pulſe of the Flaſh of Gn peur, of any other Moving Cauſe, than a 


Flat-ottomed one; and how it comes to pai that the nearer 4 Body 
approaches to a Spherical Form, it is the mote Riſceptible of Motion. 
For the Firſt of theſe ; The Generation or Production of the Moving 
Power of Gun-Pouder can be attributed to no other Cauſe, than to the 
Fire which inſinuates itſelf into it, and changes the whole Subſtanss of 


it 
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it (it being naturally very ſubject to Tranſmutation) into another ink. 
nitely more ſubtile, and particularly into ſuch as is moſt like itſelf, or 
which tends the moſt to its Conſervation and Increaſe; for it is 1aid down 
as an infallible Maxim, that each Element endeavours as much as poflible 
to reduce every thing to its own particular Subſtance, from a natura! 
Inclination and Deſire of Infinity and Eternity. This is amply verifeg | 
in Fire, which has a boundleſs Ambition of ſurmounting and poſſeſſing 
itſelf of every Thing: And being (according to Scaliger) as it were the 
Prince of Elements, it greatly extends its Empire by a perpetual Domi- 
nation, uniting ſome things, and ſeparating others, and exerting its 


Power over whatever is within the Sphere of its Action, and accumu- 
lating whatever can be converted into its own Subſtance. Thus when 


it ſeizes upon Wood, it knows how to diſtribute the Humidity and 
Aſhes to the Earth, the Exhalations to the Air, and never forgets to lay 
hold on what belongs to itſelf, which it takes Care to keep Poſſeſſion of. 
The ſame may be ſaid with regard to Gun-prwder, whoſe Nature being 
perfectly Igneous, the Fire ſeizes upon the whole Body of it, excepting | 
ſome little Smoke and Soot, generated by the Coal, and certain groſs 
earthy Particles impregnated with the Sulphur and Saltpeter, which 
uſually ſtick to the Inſide of the Piece. « A 
Therefore we will call this Virtue, and Moving Force of Gun-pow- 
der, a certain Natural Property of Fire, compounded of + another 
which is extremely Subtile of itſelf, (which obliges Philgſopbers to ſay | 
that it neither burns nor ſhines) and which is Spirable, Violent, Impe- 
tuous, Active: Thus this compounded Force diſperſes, thickens, heats, | 
rarifies and burns; is impatient of Oppoſition, incapable of Condenſa- 
tion, or Contraction. But I ſhould never have done were I to give a par- 


_ ticular Detail of all its Attributes! 


Since now you have a pretty good Idea of this Moving Cauſe, which 


never had any thing comparable to it; it is neceſſary I ſhould ſhew you 

its true and natural manner of acting; before I ſpeak of its Form. 
Bur I ſhould think myſelf guilty of a very great Slight to the 

learned Scaliger, if I did not here recur to his Arguments; (though 


J ſhould not be at a Loſs to illuſtrate it myſelf) for I dare ſay, that no 


Man ſince Ariftotle, has been ſo diligent an Obſerver of Things, | 
or cultivated Natural Philoſophy ſo effectually as that great and | 


learned Perſon. He ſpeaks thus, in his Exercitat. XI. Not only At. 


traction but Impulſion is cauſed by Rarifaction, as may be feen in Braſs | 
Tubes filled with Saltpetrous Matter; for the Fire in its Rarifaction en Þ} 


deavouring to poſſeſs itſelf of the Places neareſt to it, muſt neceſſarily rept! 


and drive forwards ; which cannot be properly attributed to Denſity: 
becauſe (he ſpeaks to Cardan) this Doctrine of yours has gained ground 


+ By this he means the Flatulent Expanſion or the Windy Exhalation produced by the Salt- 


among /. 


among ft the generality of People, I fhall here particularly duell upon it. 
You would have us undenſtand it thus : (viz.) the Powder being converted 
into a Flaſh. of Fire, cannot be contained in the narrow Space in which it 
was contained whilſt it was Powder ; therefore its Parts endeavour to con- 
denſe ; but becauſe that is i mpoſible, they break out with great violence. 
But you do not here perceive Py the RarifaQion i is Two-fold; The one being | 
immediately Joined to the Expulfion ; for it could not fly out unleſs it was. 
dilated: . And the other which'is the Cauſe of its. Condenſation, for it 
would not be condenſed near the Bullet, except from its. Firſt Accenſion it 
was ſuccgſtvely rarified. _ Thus is your Argument fal ely grounded, and 10 
ways N etaphyfical, and all from your Ignorance- in what. concerns the 
Moving C ane: Indeed this Denſation is: not only ſecondary but acciden- 
tal alſo; it being a Pri vation of the natural Pr operty. of Fire, which is 
Rarifaction. By what Rule of N. ature then can the Privation f the 
Natural Property of Fire, perform the Effect of it; z ; «which is Inipulſſon? 
Which Impulſion i Is owing to the Endeavour of t e. Form {or Body) to fill 
up its Place. _Moreover, Rarifaction 1s a Motio! 1 'by which the Thing $ 
rarified extend their Bounds : On the other hand, ondenfation! # is a Motion 
by which their Bounds are. contracted. Impulſon 1% Promotion of the 
Extream. Therefore | Jou are miftaken, fo attri bute this r. orr on UN 
Condenſation. 1 

Here I would willingly check. "he : Courſe of my 1 were it not 
for the Nobleneſs of the Subject, which leads us on to a true Know-. 
| ledge of the admirable. Bias, and unſpeakable Strength of Baliſtæ, 4 
+ Scorpiones, C atapultæ, Bou, and fuch like Varlile Machines (Which 
we ſhall hereafter explain, and deſcritie by the moſt Curious Figures;) 

in ſhort, . I find ſuch Charms and ſecret Vireues 3 in the Words of this 
Great Man, that I muſt let him purſue kis Subject, w. whilſt we follow 
him as cloſe as our Apprehenſions will permit. Tu are as much miſta- 
hen when you attribute the Motion of I mpulſion in Baliſtæ to Ratifaction. 
For it is cy formed by .Condenfation 3 becauſe whenever the Bow of 42 
Baliſta en he it C es. It 2s thereby made. ſhorter, and conſequent- 
ly muſt be contract ed. For Taue reaſon it breaks ſometimes in the bend- 
ing; becauſe it is rarified. Now if you Alert, "that this Rarifaction 7s 
the Cauſe why the Bow unbends and condenſes; you will raiſe two Objetti- ? 
ons againſt your ſelf. And Fi rſt : T ſhall deny that it can bt any way attri- 
buted to it. It is neither Form nor Matter, but an Accident, and a Pri va- 
tion of Denhity, which is owing to the Bow. Ir is not the Efett: The Effect 
7s Impulfon. Ts it the Rffcient Cauſe? I deny it. No Being can ef. 
fe# what-is its contrary, or diametrically oppoſite to its Nature: No 
Privation can perform the Office 40 its Subject. Rarifaction it a Priva- 
tion of Den. 15 * other 1 1065 4 5 W. will Nee 1 Narifaeti- 
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lar Direction you would give tbem, butt if they 
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on 70 be the Cauſe of the Im rpulfioh, becauſe it is Antecedent to the Conden- 


ſation; n ſhould allow the ſame thing for Fire-Arms, in which the Rari- 


faction is aluays Antecedem to the Condenſation. I a Bow be broken 
it is becauſe it is too much rarified. Thereftre' we find that 7. ough 
Things cannot be broken, becauſe of their Parts, which will admit of the 
arp Extenſion or Rarifaction. Earthen Things break, and will nw 
bend. Metals may be rarified, and ate therefore Fexible. 7 
do the ſame Bows break if you deprive them 'of the Spring-pin, the Nut 
or the Arraw? It is, becauſe whilf they have any thing that retards their 
Contraction, they are 'contratted with leſs Violence ; but when they are 

deveſted of all ncumbrances, it is with a ſudden Motion that they un- 

bend, and are therefore-Broken. This alſo * Pt to Wooden Hoops, 
which if they be bent eafily and gradually, . Il follow the Cirtu- 
are ſuddenly bent they 
break, If it be allowed, that the ere f* the Bow when bent it 
condenſed, aud on the contrary rarifie ified i in re 3. this will agree with 
us. Perhaps the Ratio F this Motion is in proportion to the exterior Cir- 
cuit of the Bow. But ſome of the mer? Subtile may deny this Motion to 


be cauſed by Impulſion; but ta the preceding Cauſe of Attraction. For 


the String impells the Arrow, becauſe it draus; and it draws becauſe it 


16 Rae The Traction or drawing of the String is the Fir and Im- 


mediate Cauſe; the T raction of be Bow is the Second and The 


Cauſe of the Traction is the return of the Bow to its Site © or Retti- 


tude, which cannot be done without Condenſation. "It is a Return of the 
whole, but a Condenſation of Parts only. Truly this Motion is dife- 
rent only in Cauſe, and not in Effett. T, he Impulſion is 4 mere Effet, 
and hr Condenſation a mere Cauſe. The Traction ts the Cauſe of the 
Impulſion, and the Effect of the Condenſation. The String of the Bow | 
3s broken when it unbends without an Arrow, not for the ſame Reaſon that 


the Bow breaks (viz.) by Rarifaction, but by the Strength of the Bow which 


2 pulls it violently at each End, in endeavouring to return to its free State e 


But if the String breaks in bending the Bow, it is broken by Rarifaction. 


Thus far Solis er, I ſhall now reſume the Thread of my Eſſay, in 
order to which we will firſt conſider the Form and Figure of this Mo- 


ving Cauſe which is generated by Gunpowder. 15 


It cannot be doubted (if you conceive what as been faid above) 


that this Power is no other Io Fire, or a certain inflamed Air or Va- 


pour; fince it is evident that Pom i is almoſt all Fire in Power (as 
Metaphyficians have it) before it is converted into a Flaſh, and by the Ap- 
plication of Fire to it, it actually turns into a Flame. From this it can- 


not be denied that it 3 4 Form of Fire, 


aſſume the Form of Fire, from the nature of Salipeter; which though 


Now we have an infallible Argument to prove, that W l does 


it be derived from a Saline Humour, yet that Humour is not Aqueous 


but Aerial, and — y hot like Air, and bordering upon 3 


* 
7 — 
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and being violently and for ſnd time beuten In a Abr tur it is greatly a Ka- 


which might be imptegnared 
nearer to Fire, Now to tell you that it is/h way incomtnodtd by being 


tion of Whit I have W 33 


Natural or Artifielal, it is 4 Body. I noetl not 
Aſſertion, bine it is alldwed to be f by the jolht Teſtimony. 
Learned; and fince it is U Fact which is obvious tu the Senſes, - Being 
a Body, it muſt be finite; ahd vircumſcribed within certain 
Bounds. Thus Phihſophi#i and Geomerrictans tell us That a Superfis 
cies termittates a Body; & Line 4 9b 

that Firm or Figure is made up of 
Thetefore fotne of the Learned have. attempted 
ments under 
From whence it is that 


to x 


repreſent thè Ele- 


you have the Four Elementary Bodies of Pla. 


in Clavius Chap. i. Spbær. Sacrob. 
Plato repreſents Fire under the Figure 
om its aſpiring in a Point, or the Acuteneſs 


Dire, fo un Ottahedroh de the grout 
it being compoſed of two Pyramids. 
hedron, becauſe of its great Mobility amd Fluciusiry. 
ullots an Hexihedron or Cube, beruiſt 


Reſemblance ſo a Tetrahedron, 
the Water be 


of tts Tmmobility ; for & all the 


a 
Equal Signs, fo 4 7 a Dodeecahedronis contained indir 12 Equal Surfucrs. 
But in the main you muſtlook upon theſe Figures eee 
ly: For who can believe that Fire seh een dated in the Hollow of 4 
Cammm ot Mortar can aſſutne the Form of « Pyramid? Or whD⁰ͤoa C0 
ceive that the Moving 
Windy Exhalation or Alty Expanfie 
Odabeurun? This it would be i 
enjoyed its perfect Liberty to mount u 
well as Water being confined and co 


le for it to do; except When. it 


mpreſſed within amy Body, puts on 


the Windy Exhatation beforementioned; or rather the Flaſh of Ou 
Powter, was by any Artifice condenſed within # Conodys Sphere (uch as 
our Grenado s) it would certainly aſſume a Spherical Figure; and fo 
Tikewife when it is confined in the Chaſe f 

N 


rified and ſubrilized, by being deveſted of ull groſs and erude\Pyrrigles = 
with it; and therefore ſtill apptoaches | 


orated with Cod! and Sulphur, e e 


keial, Which is e called 1 Sab Wr 155 whethes . an. 
go About to prœve this 
&f the 


dies; and a Point a Line: and 
different Diſpoſition of them 


particular Forms, in imitatibn of ocher Natural Bodies: 
te, to which a Fifth has been added by his Diſciples, as you will find 
ſpeaks of them to this Effect 
of A Pyramid or a Tetrahedron, 
of. its Flame. To the 
Ait he attributes an Octabedron! Fir as Air 51 the next in oriley to 


aferibes an Icoſi - 
Do the Barth be 


Regular Bodies, a Cube is the ln adapted 16 Motion. 9 als Watt 
. — for even as the whole Cirvuit of thi Huuvens contains 12 


Cauſe, which (as I have oſten aid) is 4 certain 
n, ct put on the Figure of an 


pwirds. And therefore Firs as 
the Form of the Cavity wherein it is contined, As for Exariple, if = 


W OR 
us. 


3 *. | 
4 
= * 
, * 4 \ ' & 
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As for the Figure of the Vertex of the Moving Power, or that End of 
it which ſtrikes the Prajectile, it is a difficult matter to aſcertain any 
ching about it; nor can it be demonſtrated any other way than by Con- 
jecture, or by Compariſons inſtead of Arguments. It is very probable, 
that it endeavours as much as it can to enjoy its Natural Form; which 
it may do in Conſideration that the Projectile reſiſts it leſs than the Sides 
and Bottom of the Piece, and is not very eapable of hindring it from 
aſſuming what Figure it will: From whence it is likely it may break 
out into a Cone or a Pyramid, which are Fi igures ſeemingly natural to 
it; add to which, that the main Strength would center in the Vertex of 
ſuch Forms, which being repelled by the Ball, would return back 
again with redoubled Vigour againſt it (by means of 3 its Rarifaction) af- 
ter the manner of ſome Purges. On the other hand, it is not impoſſible 
but it may take upon it the Shape of an Hemiſphere; which does not 
appear very unnatural to the Form of Fire and Air when in their proper 
8 pheres, and is the ſtrongeſt of all Figures and Bodies: From. whence 
it is that Porters are naturally led to ſtoop to take up any Burthen, by 
which means all the Joints of the Body are collected as it were into a 
ſubſtantial Arch. The Fiction of Atlas, whom the Poets feigned to 
have ſupported the Earth 70 his idee es us a mii Idea as 


to this Doubt. 


But to give you the moſt certain and e 8 of this 
Matter, and that which is the moſt univerſally received amongſt Natu- 
raliſts; we muſt firſt make a Diſtinction between the Situations and Po- 
ſitions of the Proje#iles in our Mortars, from whence it will be con- 
ſpicuous. Youare to underſtand it thus. 
All the Mortars with which we project Pyrobolical Bodies (as we have 


often ſaid) have certain Chambers, which are to contain the Requiſite 


of Powder neceſſary to perform the Effect required. Suppoſe now that 
every Corn of Powger is at one Inſtant inflamed ; and that the Projectile 
cannot be driven out by it, till it is become an Expulſive or Moving 
Power. | Secondly, that your Projectile is perfectly Spherical, and that 
it immediately reſts upon che Power, without the Interpoſition of any 


Body between them. It is certain, that in this Caſe the Moving Power 


or Flaſh will not ſtrike upon the whole inferior Hemiſphere of the 
Ball, but on that Part of it only which ſtops up the Orifice of the Cham- 
ber, whoſe Dimitient Line is exactly 3, or at leaſt an Aliquot Part of 
the whole Diameter of the Su perincumbent Ball. Now the Ball re- 
ceives all the Impulſe neceſſary for its Projection, before the Flaſh can 
"make irs Excurſion out of the Chamber, and whilſt the whole Energy 
of the Flaſh is confined in that narrow compaſs ; ; which being once eſ- 
caped from eben it expands itſelf, and is conſequently grew? weak- 
8 
By this it appears that the firſt Shock i is all that is needful, or requi- 


| fr for the Projection of the eee Body. And if the ar — 
| orce 


Boox IV. Of the Great Art of ARTILLERY. 


Force or Flaſh is really collected into an Heraiſpherical or Pytamidical 


Form, it cannot be doubted (conſidering its Denſity whilſt in che 
Chamber) that it would impel a round Body moſt powerfully, and 


hurry it out of the Mortar, &c. Nor muſt you imagine, that it acts 


with leſs Power than if the Projeckile had been Flat-bottomed, for the 
Reaſons above given; to which we may add, That the Flaſh being 
ſtrongeſt, in its Excurſion from the Chamber, it itnpreſſes its utmoſt 
Force, and conſequently gives a ſufficient Motion to both a Spherical 
and Flat-bottomed Projectile, by means of that Line only which paſſes 
through the Center of Gravity, round which all the Parts of the Pro- 
jected Body are at reſt. Moreover, as a Sphere repreſents a kind of Uni- 
ty, which may be properly enough ſaid to be but a Point; thetefore if 
it be ſolid. and made of any hard Subſtance, ſo that by the Solidlty of its 
Matter and its Form, its Parts cannot be eaſily disjoined, it would be 


ſufficient if it were ſtruck in a,Point only; for from that Point the 


Blow would be inſtantly communicated to all the teſt. And I am real- 
ly of Opinion, that this Impreſſion would not have a „ pak 
Effect, if it had ſtruck the whole Flat Bottom of any Prajectile: But 
on the contrary I believe it would be much weaker ; for in that Caſe (as 
I have already faid) the Powder being extended, its Flaſh would not be 
collected into a Body of ſufficient or at leaſt fo great Denſity, and con- 
ſequently-its Action would be fainter. Thus the Flat Superficies of the 
Flaſh (if it be a Plane) is no more adapted to impreſs a Force upon a 
Flat-bottomed Projectile, than upon any other. 5 | 

Moreover, if any Body be placed beneath a Spherical Projectile, or 
one inclining to that Form; or beneath one that is Flat-bottomed, which 
is equal in Weight and alike in Subſtance with the Spherical one : As 
for Example, let 'us here ſuppoſe a Tompion to be driven upon the 
Powder in the Chamber in ſuch a manner, that the Flaſh cannot imme- 


diately ſtrike either the one or the other of the aforementioned Proje- 


Giles, and that it muſt give its Blow by means of the Tompion ; 1 ſay, 


it is moſt certain that whatever Figure the Flaſh aſſumes upon its Ac- 


cenſion, it will impel and drive out the Tompion with all its Might, 


and that either of the Prajectiles muſt equally ſhare. in the Impulſe of 5 
the Tompion, though their Motion would be unequal, from the Ine- 
quality of their Figure, as ſhall be obſerved hereafter. What does it 

ſignify if the Tompion ſtrikes 4 Flat Bottom in ſeveral Points, or but 


in one, as it does a Sphere ? Since, as we have already ſaid, any Point 


of a Sphere is as it were the whole Body of it, and vice ver/a, the 


whole Body of it as it were a Point: For nothing is ſeperated from ir 
all its Parts are dependant upon each other, and the Excellence of is 
Figure admits of no Inequality or Defect in its Surface. As to the Rea- 
fon, why the Flaſh, being eſcaped from the Chamber becomes weak 
and unable to impreſs any violent Force upon a Proje#11e of any fort, 
I have ſufficiently accounted for it already: But nevertheleſs 1 will once 
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more obſerve to you; that the more the Flaſh is confined and reſiſted, 
the more furious does it become, and ſeems to be ſucceſſively indued 
with new Degrees of Power, till it has forced its Way to Liberty, And 
it is for this Reaſon, that beſides the Wooden Tompions which are 
driven into the Chambers of Mortars, they add certain round Boards, 
equal in Diameter to the Calibre of the Mortar, as we have faid elſe- 
where. Therefore we may ſay that theſe round Boards ſupply the want 
of Flat Bottoms, ſince they prevent the Excurſion of the Neal Atom of 
the Moving Power or Flaſh till the Projettile is departed. But they 
are of no farther Uſe after that Moment; for it is impoſſible for them 
to purſue the projected Body with an equal Pace, whether they remain 
whole, or whether they be broken by the Violence of the Shock. 
Upon the whole, it is an eaſy matter to prove that the Impulſe of 


the Flaſh upon any Body is Inſtantaneous or Momentary, from the Ex- 


ample of ſuch Things as are thrown by Hand, or ſhor from a Bow or 
a Baliſla; which are never accompanied in their Projection by the 
Moving Cauſe, for it is ſufficient that the degree of Force (let it be 
what it will) is once impreſſed. There are many of the Leathed who 
maintain, that a Body being once put in Motion, would move on for 
ever, if its Motion was not deſtroyed by ſome Cauſe ; and they hold 
that this Afſertion would obtain in a Vacuum, or a Space deſtitute of all 


ſort of Reſiſtance, that might obſtruct and annihilate the Motion given; 


which Mer/ennus thus accounts for: + Whatever is produced cannot be 
deſtroyed, except it be attacked or affected by ſome deſtructive Cauſe ; for 
as no Being has the Power of generating or creating itſelf, ſo no Being 
can be ſuppoſed to procure its own Deſtruttion. There are many great Men 
who think this to be true, fince infallible Arguments to prove it may be de- 
duced from what Ideas we have of it: For how can any Body be deprived 
of the Motion communicated to it, if it meets with no Ohtruction or Cauſe 


which is deſtruftive to it: For it may be ſuppoſed that God would no more 


7 + o + A258 . „ ay ad „ „ 4 * iii | 3 | 
deny bis Aſfiſtance to Motion, which is a Thing of real Exiftence, than to 


20 Impedrments ? FE RN a 
Here I ſhould be very willing explain how a Body moves or flies 


other Beings ; how then can it be annihilated or Juppreſſed if it meets with 


through a Reſiſting Medium (ſuch as the Air) if I thought this a proper 
Place for ſuch an Eſſay; But as I think it is not; I ſhall only remark, 
that Thoſe are moſt ſtrangely out of the Way, who perplex themſelves 


in ſuch inextricable Miſtakes, as to imagine, that the Moving Power 
of Gunpowder, purſues the Body for ſome time during its Projection, and 


- that adhering to it, it drives it on with freſh degrees of Velocity; or at 
leaſt aſſiſts it for ſome time, and prevents it from falling to the Ground 


fo ſoon as it otherwiſe would: For what Man living is ſo ignorant, as 
not to be in ſome ſort acquainted with the Nature of Fire] or rather 
+ Merſen. in Phæno. Balliſt. Prop. XXXVIII. 


who 
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who is he, chat has found an Art, ar that is able to bind that Element, 
which is ſo Subtile, Volatile and Light, that Elemant Which is ſb 
difficult to be handled, to a Ball violently hurried through the Air} Who 
obliges it to adhere to the Projectile 1 daring 1a forfake it? What 
magnetical Virtue can an Tron Bullet have, that ſhould draw the Flaſh 
afrer it? But if T ſhould grant all this, what would it ſignify? How 
could the Flaſh impreſs new degrees of Force upon the Ball or by 
what Means could it ſuperadd to che Motion at firſt communicated? Or 
= how could i prevent the Motion from immediately forfaking the pro- 
Feed Body? For being once at full Liberty it becomes ſo fabrile and 


re, that it has none of that Strength ic had at che Lnſtapr of its Rari- 
faction, which Strength conſiſted purely in its Denfity, and the com- 


pacted Union of its Parts. Thoſe who are obſtinately bigotted to this 
Opinion are no leſs miſtaken, when they ſay that a Gyz carries che fur- 
ther the longer it is; becauſe the langer che Flaſh is confined in che 
Chaſe of the Piece, ſo much the longer does it attend the Ruiler, and pur- 
ſue it the cloſer. But we muſt in charity believe that the poor Men, 
who reaſon upon ſuch a wretched foundation,” are \penfedt Strangers to 


fome Rules in our Art, which teach; That if a Piece of Cannos is 
made longer than ordinary, it is not becauſe che Flaſni ſhould therobybe 


enabled to project the Bullet with the greater Violence; but the Lengih 


is fo proportioned, that the Requiſite of Powder may be totally infla- 


med in the Chaſe of the Piece, and chat at, che Inſtant ie Projettile 


o 
q 


is departing from the Muzale of the Gun, the hole Power of the 


Flaſh may be united, and een eget it wn ub e | 


And here Aan. aueh you chat che We is, Jo.mwek 
| mreater- ought 1 its 'Requifite- of .Powder to be; :andiowthe. contrary, the 


ſhorter it is, the leſs Powder does it require. For even as too great a 


quantity of Poder, rather hinders than aſſiſts the Hrojectipn of the 


Bullet; becauſe it cannot be totally inflamed at. che lIuſtant the Rall de- 
parts, and is therefore ſpilt upon the Ground (though forme 1Pynobolrfts = 


have another way of accounting for this, which d hall touch upon 


hereafter;) ſo on the contrary, too ſmall- a Charge is totally accended 


| before the Bullet has moved through the Chaſe of the Piece. Ifay 


chen again, that the Flaſh which aceompanies à Bullet 22 the 


Chaſe of a long Gun can by no means add to its Melocity, for che 
longer it remains in the Hollow or Chaſe of it aftor / its Accenſion, and 
the more Room it has to expand itſelf, che more will. t he rariſied, and 


conſequently it muſt be proportionabiy wWeaker: /Soithat-if chere was 


a Cannon of roo Foot in Length or more, whoſe Calibre ond only 


receive a Bulle of 1 Ib, which if it was Mee bat the uſuak Requi- 


a Hail, which is 1 1b-of -Powder ; Lim 
Flaſh of ſuch a Qvantiey, in accompanying che Bullet rough ſo long 
i Chaſe, would be ſo very much weakened, that it wopld ſcacce he 
able 
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Globe is turned, we always conceive it to genera 
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to drive it of the Piece, much leſs to project it to any great Diſtance 
But we (hall | have a More. proper Opportunity co ſpeak of the this 
Lengths of Cannon, together with the Weights and Sizes of their Bullets 
and their Requiſites of Gun-powder, in Book I. of the Second Part of ou: 
Artillery, where we ſhall treat of Cannon. S441 = 

Let what I have here ſaid ſuffice at once to demonſtrate and perſuade 


you, that Pyrotechuc Projediles with Flat Bottoms are not near ſo 
well adapted to conceive a Motion adequate to the Impulſe given, as 
thoſe which are Spherical or inclining to that Form. Now that what I 


have ſaid is in every reſpect true, I ſhall appeal to the Demonſtration of 


Merſennus in + Mechan. Lib. II. Par, III. Prop. 6, 7 and 8, where you 


From whence it will be evidently demonſtrated, that any Proje&ile 
inclining to a, Spherical Form, makes its Way through. the Air with 


may conſult him. 


more Eaſe, and penetrates through a Medium with leſs Difficulty, than a 
-Cylinder with flat Baſes or Ends. But to this it may be objected, that 


a Cylinder may not always have one of its Ends foremoſt, nor purſue 
its Courſe like an Arrow, for it may happen that its Convexity may 


cleave and rowl in the Air; and that it may alternately cut it with its 
_ Convex Surface, and alternately with its flat Ends. But to this I reply 


in the firſt Place; that it is not impoſſible but that the End of it which 
is turned Outward in the Piece may be driven on foremoſt, 2. That, 


though the Cylinder ſhould cleave the Air with its Convex Surface, yet 
that it would clear its Way with more Points than a Sphere ; though 


they were both to be of equal Weight, and though the Height and 
Breadth of the Cylinder were to be equal to the Diameter of the Sphere, 
In this Caſe the Form of the Cylinder would be but little adapted to re- 


tain the Motion communicated to it. 3. That if the Cylinder ſhould 


whirl round in ſuch a manner, that its Convexity and Ends do al 
ternaly preſs forwards through the Air; it is very eaſy to perceive, 


that there is but little difference between this Motion, and that by | 


which it might move on directly with one of its Ends foremoſt, for its 


Ends muſt always meet with an equal Reſiſtance as well at one Time 


as at another. But be this as it will, and whether the Cylinder rowls 
and whirls about (which is an Action common to all Round Bodies) 


or not; it is certain that its Motion is in no reſpect like that of a Sphere, 


and far from being equal to it. 1 
Here by my own good Will could I filently paſs over ſeveral ad- 
mirable Properties which are natural to a Spherical Figure; but I can- 
not forbear inſerting what Scaliger, that Divine Spirit, has obſerved con- 


cerning the Sphere, in his Exercit. XXX. I. With ubatever Motion d 
cerning the Sphere, in his Exercit. XXX. 1. ch „ Form bike if if 


— 


— =» * — — 


— . — % . , : | 3 4 
uotation from Aferſennus, which being in the maln : 

hy been ſaid, 1 . it would rather perplex the * 
| En 4 Being 


I The Original has here a long 
Pedantic Repetition of what has 4 
der than help him. | 
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2. Being whirled round upon a Point, it always fills or takes up the ſame 
Spaces which alſe i is common t0.4 F Cone from its circular. Figure: Again; 
if a Globe changes its place, it deſcribes in the Air a Figure d. ferent from 
itſelf, (viz.) à Column; and at the ſame time forms Þ Ling which is not in 
itſelf, but in Power. Being rowvled or ſet upon d Plane it touches it only 
in one Point, in which wonderful Property it differs from, alt, other * A 
How then can a Solid Body reft upon that which has no Exiſtence ? 
one only Turn, it has two contrary Motions 1 namely). upwards and * 
wards with reſpect to its Circumference ; ( J do not here Jt eak of the Hea- 
dens, but of any Ball or Wheel ;) they are farther" contrary, becauſe the 
Downward Rotation is natural, and the Upward unnatural. 4. Not- 
withſlanding that it is one continued Body, 'y et ſome of itt Paris move uiih 
a greater Velocity than others : Bur you — bere underſtand Velocity 
as Twofold, (namely) when Bodies, or Parts of Badies, go through as much 
Space in leſs Time, or more in the ſame : Therefore the nearer. its Parts. 
are to the Outward Surface, the e ny ed e Nn they Rt 4 
are to the Axis, the flower. D: 799 Fi on 
In ſhore, the Circle and Sphere mall doſe upiihix ane , though: 
they themſelves are endleſs; and they will. not only — chis Coro 
lury, but this preſent Year alſo (vis. ) 1649; the laſt Hours of Which 
our Preſs employs in printing theſe Lines. By God's Leave we ſhall to- 
morrow-not- only enter upon 'a new Corollary, but a new Tear alſo, s 
Year of Benediction, the great Vear of Jubilee, ſo long wiſhed for by. 
the Chriſtian World! The Almighty,' who has neither Beginning nor 
End, has this Day compleated the Circle of a wonderful Work, in 
which every living Soul muſt hold its Courſe without exceeding the cir»: 
cumſcribed ' Bounds of it. To-morrow wre ſhall begin a New Tear, 
which I wiſh may be pregnant of Happineſs, Peace and Joy throughout 
the whole Face of the Earth: Humbly beſeeching the ineffable' Goods: 
neſs, that ' fixing one Foot of the Campaſſes of his Love in our Hearts 
and in our Souls, he would with the other deſcribe a new Circle, which: 
may excite new Degrees of Velocity in us, and haſten us on in an im- 
mediate Tendeney, towards the endleſs Bliſs of a bleſſed Eternity; to the- 
End, that being far removed from the firſt Point of that Impulſe, which 
naturally urges us to purſue and covet the Viciſſitudes of Worldly For- 
tune, we may no longer be expoſed to Danger amidſt che Rocks and 
Shelves of our Folly: But that on the contrary, continually revolving in 
m endleſs circular Direction upon the ſmooth Planes of Furtitudr and 
Conftaney; ve may at length reſume the Place wa enen ſet out 
98 Heaven, r to * * Lite, | and tel 2129. Oo 
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Fay Born 1 only propo 
jecting thoſe which are the moſt inconſiderable, and leaſt vſcful, I ſhall 


Fig. 151. 
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COROLLARY N 
J 1 Sores of Pyrotechnic Petards or Crackers Propered 
for variaus Military Utes. 


rxO TECHNIC TANS have ſeveral other Sorts FAO 
ſides what we deſcribed in treating of Fire-Balls. But ab in under- 
ſed to dwell upon the chief Pyrotechni- 
oal. Inventzons, and fuch as 1 frequently uſed; therefore re- 


P 


refer our Pyrotechnician to thoſe Figures which he ſees under Number 
151, diftinguifhed by che Letters A, B, C, D, E, F, G, H, I. K, I. 
The firſt of them (vig.) A, is in no reſpect different from that we gave 


you under Fig. 137: This will not only ſerve for Fire- Balli, og alſo 


for Garlandi, Crowns, Bags, Fire- Hoops, Lances and Darts; as may al- 
ſo the two following diſtinguiſhed by B and C, notwi that 
they differ a little ffom the Firſt. The Proportions of C rackers ſhall 
be determined by the Size of the Body whoſe Uſe you intend them for : 


But if you would have one fix'd determinate Proportion, you may allow 


their Orifices che Diameter of a Leaden Bullet of one Ounce, or two at 
the moſt ; and their Length or Height ſhall be 5 Diameters, without 
reckoning tlie Point. This is the moſt juſt and proper Proportion that 


can be — for them. As for the Loading of them, pleaſe to 


look hack on whit we have , ſaid, to fave us the Trouble of a tire- 


ſome Repetition. 


The other Cracktrs which you 6 are much larger than the above- 


moentioneil, and ferve commonly for Wooden Balls, &c. the Conſtru- 


ction of which we ſhall give you in the following Chapters: The Firſt 


of theſe (wis. D, is perfectiy like the Recreative Cracker which we 


gave y in Nxure no under the Letter A. The Conſtruction of this 


3s. very [vady, / and: the Figare df it is very intelligible. It is uſuallß 
charged with Cam -Powder:to f of its Height, and the Remainder of 


it is Hlodded: with Laden Bullets, then ſtopped up with a Wadd of Pa- 


 Thironhichaios ſee in Letter Ei a Triple one, b is, it contains 


two others leſs than itſelf; though ſimply of itſelf it is perfectly like 


that which. we juſt now deſcribed, (viz.) D. This is pierced with five 


ſmall. Holes, for fear it ſhould miſs Fire; four of which are in the Sides, 


and'Diamertically opp6fite to each other, and the Fifth in che Middle 
of the Bottom of it. As for thoſe diſtinguiſhed by F and G, "The 
almoſt like thoſe which we formerly repreſented under Fig. 106. Theſe 
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three then ſhall be ordered, that the Second may go into the e 
the Third into the Second. The gre. teſt of them (vis. ) E, is Tg 

filled with Corn Powder to half its Height; upon which, you all flip 
down the Middling one, into which you muſt put the Leaſt, filled with 
Corn Powder, and ſome Leaden Bullets, after having filled the Second 
with Carg Pruder in the ſame manner you did the « Firſts I mean that 
Vacancy of it which exceeds the Height of the Leaſt. Moreover, che 
Wee mea e filled wich aue of the 
Slew Lanes 1. haye already given. 
The Third Cracter which you have in H. ropes a little Copper 
or Iron Tube wichout Bottoms. When you would load this, you nul} 
divide the whole Height of it into 3. equal Parts, ereof that in the 
Middle ſhall be filled up with Corz Pewier, and the othet two with 


Lenden Balli. You are tg ſeparate chem from the Powder with-Poper 
Wadds; chey ſhall likewiſe be wadded at each End. You ſhall make 


two Touch-holes, or more if you will, juſt in the Middle of this 
Cracker. a 

The Fourth of them, (12. , needs no o Explanation; ; for it li to be or 
dered exactly like thoſe whoſe Frpfils yon have in F and G; though it 
muſt be confeſſed that it differs from them ſo far as to be uſed ſingly, 
admitting no others into its Capacity; and mit; ngt vn the aher hand 
be lodged in any other when. it is. to be put in Execution. 

In ſhort, the Crackers K and L, l of which is in the Shape of a 
Croſs, and the other of a Carpenter's Square, are to be loaded like the 
veſt, with one or more Leader Ball according to their Tap iti 

e og reſt en to o the e and i 
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] Fin Find hin more deut ins "PR weg vf Mer and Sits, 
3 myſelf in proper Terms, and to call thoſe Things by 
| _ Appellations which we know nothing of but by continual Fd 
Jogoftien for ſcarce can our Eyes (ech are Witneſſes and Exami- 
ners of Things). give a faithful Account of them to our 
In truth, Manual Practice is of ſuch great Importance, an e ſo 
2 Share in all Ats, that if Jou cannot execute with your Hand 
- What you. have conoeived in your Mind, you muſt lock upon Yar 38 
. a Soul without a Body. But as — and Drawing contribute 
5 greatly 
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greatly towards furniſhing us with proper Conceptions of Things, I 
have repreſented to you the ſeyeral Sorts of Lacings or Mattings of 
Balls, in the moſt familiar manner che Natu re of 7 Work would ad. 
mit of. 5 

Pyrotechnicians have given Maikel to the ſeveral 8075 of theſe; ac- 
cording to the Faſhion they are wrought in : The firſt and moſt ſimple 
of which you have in Fig: 136 and 138, which the Germans call Reih 
Bont. The Second with its various Interweavings, which you have in 
Fig. 137, they call Pallen-bundt. That in Fig. 142 differs in nothing 
from this. In ſhort, the ſtrongeſt and moſt artificial of them, Which 
you have in Fg. 140 and 144, the Firſt being wrought i in Faſhion of a 
Roſe, and the other of a Snail, they call Roſen, and Schnecken-bunt, But 
I refer you to ckilful Pyrobol iſt for an ample Information of what far- 


ther relates to this Es J as for Sores 1 uſt in n hate to o do And Bu- 
. | 


CHAP. VL. 


7 a Wooden Ball filled with Hand- Grenades 85 or a 
5 t Thundering Ball. 


TU 8 T. as in nnn Hand-Grenad's fare ovelnaly applied, fo 
J - their Uſes in Warlike Occurrences are very different. You need on- 
ly have a skilful Artiſt to put them in Execution at proper Times and 
Places. Now of all the Contrivances for ſhooting ſeveral Grenads's at 
one Projection, I approve of the following the moſt. 


Eig. 152+ You ſhall have an hollow Wooden Ball, whoſe whole Height ſhall be 


to its Breadth (which muſt be regulated by the Calibre of the Mortar) 
in a Supertripartient Proportion; that is, as 7 is to 4, though a Sęſſui- 
. alteral Proportion might do pretty well. The Bottom of it ſhall be half 
a Diameter in Thickneſs, to be tlie better able to withſtand the Shock 


of the Flaſb, and ſhall be rounded without and flat within. The 


Head or Cover of 1t muſt be a Concave e 4p and ſhall be fitted 


to the Body of the Ball by a very nice Joint. 


The Vent of it ſhall have a Fuze made either of Wood, "9p or Cop- | 
per, whoſe Height ſhall be half of the whole Cavity of the Ball, and 


its whole Breadth ſhall be of the ſame Dimenſions with the Sides of the 


Ball, which muſt be + of the whole Diameter of it. This Fi uze muſt 


be filled us one of the dare e for Pages.” [cane _ 
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The whole Body of it ſhall be filled wich Hand-Grenado's, and che In- 


terſtices between them ſhall be filled up with Corn Pons: Above all 
things you muſt take Cate, that all the little Fuzes of the Grenads's be 
turned towards the Bottom of the great one in the Middle of chem all; 
that they may not fail of taking Fire. 


The whole being thus ordered, and the Head o of wy Ball kemly, glued 


on, it ſhall be dawbed over with Tar, and coated with a Cloth dipped 
in the ſame: The Ne will give you: a A Idea a ener thing re- 
e I Cats T od 36 Noire n ot a9 


CHAT M 
Of a a Globe or Ball compoſed by 2 mrs | ; FE c 


"HIS Ball which I e to you in Fig. 153, is 1 boch in Fig. 153 


Form and Effect like the Fire-Ball I gave you in Fig. 141: There 
a: I ſhall refer you to what I ſaid of that, in regulating the Propor- 
tions of the Leſſer Balli contained in the Greater! But you moſt ar'the 
ſame time obſetve the following Particulars:. | 

1. You may take Balls of what Sizes you pleaſes but che Thickneſs 


of their Shells ſhall (according to our Figure): 1 of theit JE 


but it may be more or leſs if you pleaſe; 


2. The Balls ſhall be perfectly round, 4s well'on 3 of the o. 


pacity of that Figure, as for ſeveral other Reaſons already given. 

3. The Hemiſpheres of the three Balli B, C, D, ſhall — fir 
each other ; but the Fourth, (via) A; ſhall be only an Tron: Grenads, 
whoſe Convexity is armed with Ledden Bullets; though by the way, 
the other three may be made of Iron if you thin proper. But let us 
ſuppoſe them to be of Wood (which will not be very deſpicable :) You 
ſhall fill them with Corn Powder, and ſome of thoſe lion or Copper 
Crackers, which we deſcribed above in Number 151, under the Letters 
D, E, H, I, K, L; and then glew the Joints of their Hemiſpheres 


in. Each of your Wooden Balls ſhall be afterwards re-inforced with 


pliable Iron Plates of two or three Fingers Breadth, and then well 


coated round with a Tarred Cloth: Or they may be laced with a Cord 
like the Fire-Balls, ' If they are all made of 18 you need only ſolder 
che Joints of the Hemiſpheres ; though I am afraid the Soldering would 

break by the violent Shock of the Fall: Therefore in ſuch a Cale it 
A a.a a would 


carefully together: The Figure will teach you how to fix them I one 
another: But I muſt warn you to let the Grenado in the leaſt of the 
three be fixed and immovable, and to let the Head of its Fuze be 
placed exactly under the Bottom of the Fuze of the Hall it is contained 
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prove of nothing but what is done by themſelves. 


ſince Ignorance ſo weakens the Faculties, as to render them incapable 


de Fla. 
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would be proper to coat them with : a Roſe Marring, which is the ſirong- 
eſt of all. 

4. The Fuzes foe theſe muſt be in Proportit to the Sizes of the 
Balls, and in the ſame manner as we have directed elſewhere, and filled 


with one of the ordinary Compo/Wepns we. have already given for the 
Fuzes of Grenadb s. 


It were needleſs to amplify upon the wonderful Effects of this com- 
pounded Bull: But I will venture to fay, if it be thrown in this Condi- 
tion into the midſt of the Enemy, ſo as to take them unprepared, it 
will kill as many Men, and do as much Execution, as the Fire of an 
hundred could do upon a whole Battalion. 

Obſerve here in the yt Place, that I have repreſented bur theos 
Balls incloſed in a Greater : But you may have more if you pleaſe, pro- 
vided they are in due Proportions to that which is to contain them all, 
whoſe Size muſt be always regulated by the . of the Mortar they 
are to be projected from. y 

| Obſerve here in the ſecond Place, Thar if you ſhould not have Mortars, 
theſe Balls may be oonveniently ſhor from a Baliſa; if you think proper 
to revive the Uſe of that Machine: But I apprehend that this Project 
will excite the Laughter of ſome poor Hearts, who cannot foe beyond 
the Tip of the Noſe ; however, let them laugh or railon, ſince it is an 
unalterable Decree that Fools ſhould always riſe up againſt Truth, and 


of bearing the Light of Reaſon, who is the Daughter of Truth, who 
alſo is too bright and powerful for their weak Eyes. For my part, I 


have a due Regard for the Judgment of thoſe great Perſons, who had a 
perfect Knowledge both of the Ancient and Modern Aris of War, 
without undertaking to perſuade thoſe Spirits of Contradiction, who * 


Obftrve in the third Place, chat theſe Balls may be proj ojected by 
one or two Fires, juſt like Grenads's or Fire-Balls ; but they ſhall (if 
they be made of Wood) be re-inforced with ſuch Iron Baſons as we 
e eee to enable them ow W the 


CHAP vl. 
of IR E- x A1 N 


prov B 0782 8. ag many other Apensen his ente 
©. 2 verrain artifrial Fire, which they throw at a Diſtance into be- 
ſieged Places, (and particularly when the Buildings are covered with 
2 and Laths, or thatched with Straw or Reeds,) which oy 

I Fe- 


*. 
- 
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Fire-Rain, and which the Germans a Iſo call Fewer Regen. The Pre- 
paration or Confection of this is very common, and well known. 
Melt 24 tb of Sulphur in a ſhallow Earthen Pan, over a very clear 
Fire, free from Flame or Smoke; and as it melts throw into it 16 Ib of 
Saltpeter and mix them well together with an Iron Spatula: As ſoon as 
they are melted take them off the Fire, and add to them 8 tb 'of © Corn 
rden mix them all well together, and being cooled pour out this 
Compoſition upon Poliſhed Marble, or Plates c of any! Metal; and then di- 
vide it into Pieces of the bigneſs 9: a Walnut or Crab; ; and wrapping them 
up in Quick Tow, and ſaſting them over with! Meal Powder, put them 
into, Wooden Ball, (ſuch as you {ee in Fig. 154, which muſt be Sr. 154. 
the ſame Dimenſitions with t he Recreauve Aerial Balls, under Pig. 
and 97.) and fill up the Interſtices between, with good Corn Poder 
orgs them cloſely and firmly, vp, and goat the whole with a Tar- 
red Cl 4 
The Priming Chamber and Fuze ſhall be kia with a ane of thoſe 
Compoſitions which we ordered for the f 27 purpoſe 555 regard to A- 
erial Recreative Balls, or elle MG wk one of the common Fuze. C roppoſþ- 
tions for Grenads's.. In ſhort, as ; for any thing e elſe 1 relating to, this Bal, 
Irefer you to the Figures beforementioned. 
1 muſt only warn you of one thing, which is , that the Mortar muſe 
be fixed at * 105 evation that the Ball may break! in the Air; upon 
which you ill immedia tely ſee a Rain of Fire, deſcend, and 
ter Ar "Thus falling and ſpreading over ſeveral Buildings, - it 
will ſet them on Fire with the ſame Eaſe and Certainty as if the whole 
Ball had fallen upon one in particular. 
Beſides the above Gmpgſtion (which the Germans call Gzſehmnaltze6- 
zeug) you may uſe one of the ue wg Fed, muſt be OR aha in 
N the ſane manner we juſt t now N 


Take of Sulphur 3 t, of 1 peter ; whe of Corn Popes y 15. of 
F ilings of Tron or Hammer ſſæu Tn 8 - and of Powder of wc of 5 Th 6 


T ake nf Sulphur 1 k, of Soltpeter 1 W, and of Cory Trude. 
f 


Theſe two C ompoſitions I have borrowed from Yoſt ph Furtenbach, 

as well as the following; which hecome very Slimy and Viſcous, when 
_ diſſolved by Fire, and that in fo remarkable adegree that what with 

their Slowyneſs and Tenacity, it is impoſſible to tear them off from any 

Plage after they have once ſtuck to it: Thoſe who are knowing in 
this Art aſſure us (with our Author) chat theſe "Compoſitions will burn 
through a pretty ſtrang Iron Cuirals; and having. myſelf experimented 
them upon a Copper Plate of about the Thickneſs of a La I can 
venture to recommend them to you. FEE 


ger 
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3 . 


Take of Sulphur J, of Galbanum ziiij, of Saltpeter Fiiij, and of 
Corn Powder 311i]. V 
3 


Take of Sulphur zv, of Salipeter 3y, of Colapbone 2j, of Cn 
Powder iſs. F e 3 
In T La Port's Natural Magic we find two Compoſitions exactly like 
theſe, which he gives us in the following Terms, Warlike Machine, 
are ſometimes charged with theſe Compoſitions ; from whence they ſhag; 
certain Balls of Fire, which break ; (Here he agrees very well with us) 
they are prepared as follows. This Powder is wrapped up in Tow, fecped 
in the Mixture we have already mentioned; (He juſt before gives us a 
wonderful Compoſition which burns in Water) they load their Machine, 
with Balls fleeped in this Mixture, and projett them at the Enemy. Some. 
times inſtead of Oil, and to make them more Fiery, they ſubſtitute Swine 
Fat, or Gooſe Greaſe, with Sulphur Vivum, or Quick Sulphur (ic 
the Grecks call ares) Oil of Sulphur and Petrol; Saltpeter bighty re. 
fined ; Rofin of Turpentine, of 'Tar, Oil of Eggs, and ſometimes to 
give it a Confiſtence they add Raſpings of Lawrel or Bay: Theſe being ſhut up 
ina Glaſs Veſſel, muſt be buried under a Dunghil or a Dung beat for two 
or three Months, renewing it every Ten Days, and ſhaking the Compoſiti- 
on. | After which if the Compoſition be fired, it burns till it is totally 
conſumed, and is rather increaſed than repreſſed by the throwing of Ma- 
ter upon it; but may be totally ſuffocated by Dirt, Earth or Duft &c. 
If it falls upon Armour, the Men Jook as if they were on fire, and muſt 
He either burnt alive, or elſe throw their Armour a p. 
We ſhall give you another whoſe Effects are flill more extraordinary. 
Take of Turpentine, of Tar, of Varniſh, of Pitch, of Frankincenſe, 
and of Camphire each one Part; of Sulphur Vivum 1; Part, of Salt- 
peter doubly clarified 2 Parts, of Brandy 3 Parts, with as much Oil of 
Petrol or Naptha; to which you may add a little Duft of Willow Coal. 
Mix theſe well together and make them up in Balls, or fill little Pots 
it h. them, and they will burn with inextinguiſhable Rage. Whoever has 
the Leiſure and Conveniency of trying theſe Compoſitions will find 


ee peter whe ja fd of them. 


The Compoſitions I have now given you (excepting the two laſt, 
which I took from La Porte) muſt neceſſarily be melted, and well in- 
- corporated together, in doing of which it muſt be owned that you will 
run great danger of being burned ; and I remember to have ſeen Py- 
roboliſis who have met with that Misfortune for want of due Care and 


— 


— 
3 


+ Jo, Bap. De la Port, Lib, II. Cap. X. pre- 
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Precaution, Now to avoid all ſuch fad Accidents; I ſhall ſubjoin 1 
Compoſition which ſtands. in no need of being melted at all, and i 1s os 
the full as effectual as the Former. | 

Take of Sulphur 16 lb, of Saltpeter 8 it; of Crude e 2 w. 
and of Corn Poder 4 lb; beat, mix and incorporate theſe well together: 
Then diſſolve common Glue in Boiling, Water, or (if you will) Gum A. 
rabic, or that of the Plumtree or. Cherr ytree in Cold or Lukewarm 
Water, and pour it upon your Compoſition in a glazed Earthen. Pan; 
mix the whole well together either with your Hands or a Spatula, and 
make it up in Balls of what Sizes you pleaſe; or to expedite your Work, 
pour out your Compoſition upon an Iron Plate, and cut it out in Lumps; 
and ſet them to dry in the Sun, or in a Fire-pan, where they may dry 
by flow degrees. In ſhort, when you would ufe them you muſt ob 
ſerve the Rules already laid down for their Projection: 


COROLLARY II. 


Hyſory will bear witneſs, that this Fire- Rain which we have fo 
amply dwelt upon, derives it Origin from the Grecian Fire of the An- 
_ cients. Some (as I have already obſerved Chap. I. of Book II.) attri- 
bute the Invention of it to one Marcus Gracchus; but Fohannes Zono- 
ras aſſures us it was invented before the Time of Conſtantine Pogonatos 
Emperor of Greece.  Nicetas Cboniates in Taacis ſpeaks thus of it. 
They threw among fl the poor Inhabitans of the Sea-Coafts a certain 
kind of Grecian Fire which was held in Pots, and which ſuddenly broke 
out like Thunder, and ſet Fire to whatever it could reach. 
Others have called this Grecian Fire noguypos (which is as coach as 
to ſay) Wet Fire, becauſe it was obſerved to burn upon Water, and 
powerfully to repel all Moiſture. Now. to keep my word with you, 
I ſhall give you the Confection of i it, juſt as I took it from Scaliger: 
+ Now for Fires and Fiery Compoſitions, which you undertake to inſtrut# 
us in; (he ſpeaks to Cardan) but I wonder. you have not yet diſcovered 
how they are called. We have many Writings extant which call them 
Grecian Fires; one or #wo of which I ſhall willingly ſubjoin, as I took 
them formerly from ſome Arabic Books. Fire which de eftroys Tron was invent. 
ed by the Son of Amram. Take of Tar, (it is thus I interpret Zerf) of Gum 
Juniper, which is alſo called Samag Agar, and corruptedly Sandarax, Oi 
of Turpentine, Oil of Bitumen, Oil of Sulphur, Oil sf Nitre, or Saltpeter, 
Oil of Eggs, and of Oil of Lawrel or Bay, each Six Parts. Powder of 
' Dhmeſt or dry Bays, and of Camphire marerated in Brandy; gf each 14 
Parts. Of Saltpeter, to the whole Weight of them all. Put all theſe into 
a Glaſs Veſſel with a narrow Neck well Iuted and ſtopped up, then bury 
it in Horſe-Dung for 6 Months. This Compoſition ſhall be ſhaken every 
Jourrh Day, and then Diſtilled. in 4 Seraphino. We have a Deſcription 


7 Exercit. X11. 1 1 take this Term to be of Hebrew Extraction, * to —ß o 
_ more than diſtuling it over 4 Fire. | ; 
Bbbb of 
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of another ſort in the Catalan Tongue. The Refiduum of Turpentine af- 
ter the Oil of it is drawn off, Oil of Turpemine; of Tar, of Rofin or 
Pitch of Cedar, of Camphire, of Bitumen, of Mummy, of New War, 
of Duck's Greaſe, of Pigeon's-Dung, Oil of Sulphur Vivum, Oils of 
Juniper, of Lawrel, of Linſeed, of Hempfeed, of Petrol, Oil of Tyles, 
and of Oil of the Yolks of Eggs, each half a Pownd. Of Sahpeter 10 tb; 
of Sal Armoniac 7 Ounces. Let all theſe foak in Brandy in ſuch manner 
as to be covered by it; then buried in Horſe Dung, and renew it every 
third Day. Then draw off the Spirit a Seraphino, whrch you ſhall thick- 
en with Ox Dung reduced to a very fine Powder : It is this that Semimay- 
rus calk Miraculous ; erther becauſe it takes Fire by the Heat of the Sun, 
or is not to be ſuppreſſed by any means, but by Vinegar, Urine, or Dirt: It 
burns obflinately in Water. Theſe Fires are thrown in Pots at the Bneny, 
 wvhich ſort of Pots was called by the Greeks, a i. 8 
It appears then that the Grecian Fires had the ſame Effect, and were 
applied to the ſame Uſes as our Fire-Rain (namely) to ſet Fire to be- 
ſieged Places: But there is one Thing which I ſtumble at; for to tell 
you the plain Truth, I cannot well conceive how this Fire could be 
hid and ſtifled (as Nicetas Chomates ſays above) fo as not to perform its 
Effect, before it reached the Place at which it was thrown. Were the 
Veſſels it was thrown in contrived after ſome ſuch manneras thoſe Greng- 
do's which we have called Blind? Or were they made of Clay, and or- 
dered like our Fire-Pors with lighted Match, &c? Or (what I am moſt 
inclined to believe) did they fire the Matter in theſe Pots, before they 
were projected towards the Places they were deſigned for? © 
For my part, I cannot perceive what ſhould oblige them to break, if 
they were not made of Clay or Wood; for it would be impoſſible for 
this Igneous Stuff to break them by its own Strength, had they been 
made of Iron or Copper ; inaſmuch as its Power extended to a certain 
degree of Violence, and inaſmuch as it was ſuſceptible of an inextin- 
guiſhable Fire: For notwithſtanding that it had a good Quantity of our 
Gun-powder Ingredients in it, (which I doubt) it would not be ſtrong 
enough to burſt Pots made of any hard Metallic Subſtance, as is done 
by our Powder, to whom alone that Power is granted, and denied to all 
other Things whether Natural or Artificial. There have been thoſe 
| who have related Wonders concerning the ſtrange Effects of Aurum Fu- 
minans, by which it ſeems even to ſurpaſs Gun Poder (to which I have 
partly conſented :) But as its Operations are directly oppoſite to thoſe of 
Powder, and ſince it is of no Uſe in our Fire-Works, we will not give © 
a Place amongſt theſe combuſtible Things. But to return to our Gre 
cian Fire; we have a familiar Inſtance of the natural Imbecility of it, 
in our Pyrotechnic Compoſitions which we call Slow, which (befides or 
they are compounded'of ſome of the fame Ingredients as the faid Fire,) 
are made up not only of Saltpeter but alſo of Meal Powder, and even a 


Portion of the fame in Corns; yet if you fill a Puze or a Shell wo 
I: 25 | FN | them, 
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them, they will burn without doing the leaft Damage to the Veſttls 
which contain them, except they are very thin and flight, or are not 
well re-inforced with a proper Coating, or except the Fire is too much 
confined. Moreover, we make Slow Compoſition of Meal Powder only, 


in the leaſt hurt them : How little then would it be able to burſt Veſſels 
made of Iron or Brafs, like our Grenad#'s, which are with difficulty af- 
fected even by our Corn Powder ? For I muſt remind you, that * 
the Corns of our Powder are disfigured, they are diveſted of their 
| Strength, and are ſo far from being able to break Veſſels made of Metal. 
that they would not ſplit them if ba, of Wood, provided they are of 
moderate Thickneſs, well coated with tarred Suh. and re-Inforced 
with ſtrong Cord or Marine. 
We will conclude then, that the Veſſels which held the Grecian Fi ire 
were made of ſome Wood or Metal, and that they were open, and not 


upon it, before it had arrived at its intended Length. Or elſe we m 


believe, chat it was covered by ſome ſort of 8pu 
lighted Match in the Mouth of the Veſſel, which perhaps was covered 
with a Cloth, or ſome looſe Weoden Lid; and thus the Matter being 


every thing within ics reach. 


ingenious enough, to contrive that theſe Pots of Earth or Wood ſhould 
break in the Ar, from whence the Matter they contained, falling 
ſcattering abroad unlighted; it would be impoſhble to ſee it fall, or to 
diſtinguiſh it after it was fallen, and accordingly 
mage: But being ſoon afterwards kindled by the Heat of the Sun 
(which is not impoſlible, according to Scaliger or accended by the 
Wind, or Rain, or Dew (I ſhall give you ſome. ſuch Compoſitions here- 


Now perceiving that Compoſitions of this Nature made into Lumps or 


Air by Gunpowder, and fall down li ighted or unlighted into beſieged 
Places; I thought it would not be ami to inſert the following Compoſ- 
tions and to inſtruct you in the Confection of them, according 
Directions left us by Authors; notwithſtanding that what I have already 
given you from Scaliger is none of the moſt unfit for our Purpoſe: - 
La Porte faith : + There is a Compoſition which catches Fire by the 


Heat of the Sun; particularly in thoſe Regions where the Sum is very pown 


erful; which ws be compounded of very Igneous Ingredients ; for Ex- 


+} Joh, Bap. de la Port, Lib, II, Cap, X, 
ample: 


nge, or chat it had 


eee I do not deny, but thoſe who uſed this Compoſition might be 


at firſt it did no Da- 


to the 
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which if it be put into Wooden or Paper Cafes, and fired, it will not 


covered up Ii ike our Fire-Pots, which are at preſent. in ſuch great Requeſt 
with us. Say we farther ; that the Matter contained in them was co 
vered by fore very Slow Compoſition, to prevent the Fire from ſeizing. 


accended, flew out imperuouſly, and conſequently burned and deſtroyed 85 


and 


after) it muſt conſequently take Fire, and burn whatever it fell upon. 
Cubes, and ſhut up in a Wooden Ball, may be ſcattered abroad in the 


280 


Of the Cs Art f AgTILLERY. Book IV. 


ample: T ake of Camphire, of Sulphur Towns, of Turpentine, of Gum ju- 

niper, and Oil of the Lolks of Eggs; together with Tar; Powder of Colophone, 
of Salrpeter, and of Brandy fo the double of them all, and a little Arſenic 
with as much Tartar: All theſe being pounded and well mixed, put them 
into @ Glaſs Veſſel, and bury it for two Months under a Horſe Dung-hill, 
which muſt be frequently renewed, and the Compoſition as often ſhaken : 

T, hen draw off the Liquid Part of it in the ſame Veſſel it had been buried 
in, (as we ſhall ew bereafter which Liquid ſhall be thickned with fome 
of our Powder (he means a certain Powder which he had juſt before 
mentioned for Water-Balls) or with Pigeon's Dung finely pulverized, fo 
as to give it a pretty denſe Conſiſtence. (This may be made up in little 
Lumps.) With this dawb over all the Wooden Work or combuſtible part of 


42 Houſs upon ſome hot Summer's Day. All this is aſcribed to Marcus 


Gracchus. Pigeon's Dung is of à very fiery Nature: (J muſt obſerve 
here that the Dung of Geeſe, Ducks, Hens, Cc. being well dried, is 


alſo very combuſtible ; but he goes on) Galen relates, as in Myſia, 


which is a part of Aſia, there was a Houſe burnt by the following Accident, 
A Parcel of Pigeon's Dung being thrown under a Wooden Window, which 
had been lately done over with Rofin, ſo as to touch it: This Dung being 


rotted, and much heated by the Sun upon a very warm Day, and emitting 


very hot V apours, the Windine took Fire, "which ſe ſoon after got hold on the 
Ro and in a little time ſpread all over the Houſe. 

The fame Author faith in the ſame Place: That if you would make a 
Fire which ſhall be extinguiſhed by Oil, and accended by Water, you muft 
confer it of ſuch Things as burn the moſt readily in Water, or that burn 
in it of their own Accord, fuch as Camphire and Quick Lime : From 
whence it is that if you make a Compoſition of Wax, Petrol, and Sul- 


Phur, it will be extinguiſhed by Oil or Dirt; but if you throw Water upon 


it, it will revive and burn with renewed Vi 1g0ur. Of this Compoſition 
they make Torches which burn in great Rains, or in croſſing of Rivers. 
Livy tells us, that certain old Women, at a time when they were celebrating 
their Games, took Torches made of this, and fwam over the Tyber with 
them, by way of Miracle. 
Cardan faith : + That Water accends violent Fires; anf the Moi- 

"fur it exbales is rendered more Fat and Greaſy, and is not waſted or de- 
Aroyed by circumfuſed Smoke, but is totally devoured by the Fire; from 
whence being purified, and united by the Cold, it ſprings up with the greater 
Alacrity ; and therefore thoſe Fires which are excited or accended by Ma- 


rer, \ſhall be compounded of Ship or Greek Pitch, of Sulphur, of the Lees 


of Wine, commonly called Tartar, Sarcocolla, Saltpeter gu Petrol: (all 
this 1s attributed to Marcus Gracchus.) To theſe muſt be added a double 


Portion of Quick Lime, and the Volks of Eggs; theſe muſt be mixed well 


—_— and buri ed in H. V gs 


** 
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The ſame Author in the ſame Place: Take Oil of Petrol, Oil of u- 
niper and Saltpeter, of each equal Parts; of black Pitch, 'of the Greaſe of 
Geeſe and Ducks, of Pigeon's Dung, of Liquid Varniſh; the ſame Parts 
1 each ; Aſphaltites or Bitumen foe Parts; ; er them oy" into Brandy,” 

and bury them im Horſe-Dung. PB 
The ſame Author in the ſame Place again; Take of Liq vid Vargidhy 
of Oil of Sulphur and Juniper, Oil of Linſeed and Petrol, and of Tur- 
pentine, equal Parts of each ; of Brandy 3 Parts: Then of Saltpeter and 
dry Lawrel Wood both well powdered, enough to thicken the Whole, and. 
give it the Confiftence of a Lute. Put all theſe into a Glaſs Veſſel, and bu- 
ry them three Months in Horſe-Dung. If the Balls made of this flick to. 
any Wood, they will be accended by Rain: However, they will nof always 
anfwer to this Effect; but being once enkindled, they never fail to burn in 
fuch a manner, that it will be to no wal ko to endeavour at extinguiſhing 


them by Water. 
Scaliger faith: + I afterwards met with a 2 Bool which teaches how. 


to make ſeveral Sorts of Salt, and Alum, and to confect a Fire which will 
be accended by Spittle, and was frequently uſed by Thieves and Robbers : | 
(Pyroboliſts may uſe this in the honoutable Robberies of War.) Take Oil 
of Sulphur, of Turpentine, of Cedar, and Tar, of each 14 Ounces ; of 
Saltpeter 16 Ounces; Sal Armoniac, Vitriol, calcined Tartar, of each 
8 Ounces; calcined Loadſtone, Quick Lime of River Pebbles, of each 
balf an Ounce; Tallow and Duck's Greaſe, of each b Ounces. Being all 
covered with Brandy, bury them in Horſe- Dung for three Months, (in the 
Margin it was written in the Dung of a Mare with Foal.) It muſt be 
ſhaken every fourth Day ; then has over a Fire that the Liquid Part of 
it may evaporate, and the Fæces or hard Part remain behind : Then break 
the Veſſel to get at it, and pulverize it. If the Powder of this be ſcat- 
tered over Water it burns vehemently. This T have inſerted to evince how 
great an Enemy J am to Fuglers and Mountebanks ; upon which Account 
| alſo I ſhall add a Fable framed by Ct. Cnidius : This worthy Gentleman. 
pretended that be knew how to extract an Oil, from a certain River Worm 
of India, with which the Kings of Perſia uſed to rp the Enemy 5 T7 OWNS, 
by only dawbing or ſprinkling them over it. 

Klan. Lib. V. ift. Arim. Cap. V. & 1 Lib. XXIII. relate; 3 
That the Kings of Perſia uſed a certain Oil with which they ſet Fire to 
Towns, and burned down their Gates, and that it was impoſſible to 
ſuppreſs the Flame of it even with Water, it being naturally able to 
withſtand the Effects of that Liquid Element. This Oil was made of 
Petrol or Naptha. But if what Ct. Cnidius ſays of this Perfian Oil ap- 
pears fabulous to Scaliger, what would he $5 ſaid of a certain Water 
mentioned *. Leonard r: which has rh an extraordinary 
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i Scal. Ex, XIII. 4 The Original has itz +, Cooperts omni Jada in * ventre 
AT menſe, ings in lin 4 ſuit, in * eta venire, 


See pro- 
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For my part, I can ſay nothing of this till I have made the Experiment 


ry and a Jugling Trick; for I am perfectly of Opinion, that it is not 


myſelf have found by Experienc 
poſitions, which will immediately catch Fire by ſprinkling them over 


20 Ib, 


of Linſeed Oil; 3 ii of Oil of Petrol; 8 Ib of Gun-powder ; 12 bb of 


cloſely with Wax fo as no Air may have acceſs to it. Our Author aſ- 


Place, it will take Fire, and that being wetted by Rain, it flames our, 
and that the Fire of it ſpoils, deſtroys and deyours every thing within 
its Reach. es HY FR Oe oy” | 


Parts of each; incorporate them well together ; and when you have a 
Mind to make Tryal of the Effects of this Mixture, ſprinkle it over 


Propetty, chat if a Piece of Cannon be charged with it, it will project a 

Bullet to the Diſtance of 3000 Paces? He orders it to be compounded of 
6 Parts of a Salipetrous Lixivium, 2 Parts of Oil of Sulphur, 3 Parts of 
Water of Sal Armoniac, and 2 Parts of Oleum or Balſamum Benedictun. 


But upon the Whole, I do not apprehend that Scaliger had any great 
reaſon either to ſay or believe, that what he ſpeaks of above is a Forge. 


impoſſible to be true; and you may venture to think it a Fact, ſince 1 
e, that it is an eaſy matter to make Com- 


with Water, and break ſoon afterwards into a Flame, without the leaſt 
Application of any Fire whatſoever to them. Now this Accenſion is 
purely owing to Qyic Lime, to which you add certain Portions of hot 
and fiery Subſtances : I ſhall give you two of theſe Compoſitions of my 
own Invention, and which I have tried myſelf. 

Take of Salfpeter 10 lb; of Sulphur Vivum 6 lb; and of Qyick Lime 


Take 6 tb of Saltpeter ; 4 th of Sulphur; Wb fs of Frankincenſe; th s 
Quick Lime; and one Ib of the Fuice of Omons, 
The two following are from Fronsberger. 
Take equal Portions of Copperas-Water, Sulphur, and Oil of the Jolla 
of Eggs, and putting them into a glazed Earthen Pan, fry them over a 
good Coal Fire, till they have acquired the Conſiſtence of a Conſerve ; 
then add to them a fourth Part of Wax, and incorporate them well to- 
gether : Preſerve this Compoſition in an oiled Bladder, and ſtop it vp 


fures us, that this Mixture being expoſed to the Wind in any open 


Take Quick Lime of Venice, Gum Arabic, Sulpbur, and Linſeed Oil, equal 


with a little Water, and it will be lighted, and dart out Flames on all 
Io theſe two I ſhall add a Third and Fourth, taken from Jerome 
Ruffel an Italian: The firſt of which is the Compoſition of a Stone, 
which being put into Water, or only moiſtened with Spittle immediate- 
ly takes Fire. Take then Quick Lime, Tutia unprepared, Salſpeter 5 

vera 
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veral times clarified (according to the laſt Method 1 gave you) and { 
Loadſtone, of eachi*s Part; Sulphur Vivum and Camphire, of each 2 1 
Parts: Put them into a narrow Karthen Pat, and this Pot into a large 
Crucible, and cover it with another of equal fize; rye them faſt toge- 
ther with Iron Wire, and lute the Junctures well up, that it may be 
_ impoſſible for any Air to infinuate itſelf; in ſhort the Lute being 
thoroughly dry, you ſhall ſet theſe Crucibles into a Lime or a Brick 
Kiln, and as ſoon as the Lime or Brick is ſufficiently burned, take 
your October and bed Wy and you" "will * an eG woody 
like a Stone. 
The other of this roads baden W bse oni . 
nedifum 1 Ib, of Linſeed Oil 3 Ib, of Oil of Eggs 1 1b, of Quick 
Lime 8 lb: Mix and incorporate all theſe together according to Art. 
He aſſures that if any Thing whatſoever is ſmeared over with this it 
muſt infallibly be burned, nor can che Fire of it be ſuffocared by any 
means, particularly if never fo little Rain falls upon it. There are 
thoſe who attribute the Invention of this to Mevander the Great. 
| Thoſe who would be farther informed of this Matter, may conſult 
theſe Authors, who will give them all the Satisfaction they can wiſh. I 
ſhall only ſay that theſe Compoſitions, when well prepared and proved, 
may be applied to ſeveral Uſes in Pyrotechnics; for beſides the ſeveral 
purpoſes for which they were invented, 'they may ſerve to burn any 
thing in Water. Thus if you would burn a 2 Bridge, you max 
at Low Water, ſend little Boats or Wooden Cheſts down the Stream 
towards it, well bound with Iron, and filled with Han Grenade. 
che Interſtices between which may be filled up with one of theſe C 
Poſitions; taking care that theſe little Veſſels or Cheſts be well ſnut up, 
and payed with a good Coat of Pitch, leaving only a very little Hole, 
through which the Water may inſenſibly drop amongſt the ſaid Mix- 
ture; and taking care to order the whole of it ſo that it be exactly of 
the ſame Specific Gravity with Water, for Reaſons formerly given, 
chat it may with the more eaſe be carried by the Stream to the Bridge you 
have a Deſign upon; which your Cheſts may catch hold on by Hooks 
or Graples artfully contrived for that Purpoſe, till the Grenado's take 
Fire by means of the Compoſition by which they paſſed round, 


are encom 
and by cheir uſual Effects ruin and demoliſh the Bridge they ſtick at. 
If your Curioſity inclines you to ſee theſe little Veſſels ſwimming un- 
der the Surface of Water, you may find them in Menſemmus in his Co- 
roll. II. Prop. 49 of his Hydraulics and in Book II. of his Art of Na- 
vigation; as allo in Harmon Prop. 6. Advert, V. Prom whence the 
Ingenious Pyrobolift may furniſh himſelf wich'a"great many fine Hints 6 
and put them in — Lp in his Artificial Fireworks. For my part, I 


ſhall content myſelf wich having RET out to yu 61 * where 
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LIGHT BALLS. _ 

JN the Firſt Part of this Book, in Chap. III. and Coroll. I. we ſhewed 
you how to prepare Recreative Light Balls: I am now going to give 


you the Military Sorts of them, which are more dangerous and better 
adapted to do Execution in the the Occurrences of War. They are thus. 


* 


* 
& 
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Take equal Quantities of Sulphur, Pitch, Rofin and Turpentine, and 
melt them in a glazed Earthen, or Braſs Pot: Then take a Ball either 
of Stone or Iron, whoſe Diameter is ſomewhat leſs than the Calibre of 
the Mortar or the Cannon it is to be ſhot from, and dip it all over in 
this Melted Stuff; which done, take it out and rowl it gently in Corn 
Powder. Then wrap it up in a Cotton Cloth, and immerge it again 
Into your Compoſition, and taking it out again rowl it a ſecond time in Corn 
Powger, and wrap it up again in a Cotton Cloth; in ſhort, repeat this O- 
peration till your Ball is of due Size: But you muſt take care that, the 
Laſt Cruſt or Coat of your Ball be of Corn Powder. Being thus ordered 
fix it in your Mortar or Cannon naked as it is, without any farther Cove- 
Fig. 155. ring, and project it where you pleaſe, See Fig. 155, diſtinguiſhed by 
Letters A and B. 455 £ Tf ets 6 | 


SORT u. 


Take of clarified Saltpeter 1 Part, of Sulphur 1 Part, of Orpiment 
1 Part, and of Pitch 1 Part, of Colophone * Part, of Varniſh in Grains or 
Gum Funiper 1 Part, and of Frankincenſe 1 Part. Reduce theſe In- 

gredients to a fine Meal, and incorporate them well together. Then 

take of Turpentine 1 Part, of Mutton Suet 1 Part, and of Oil of Pe- 
trol; Part: Melt theſe in an Earthen or Copper Pan over a flow Fire, 
and as ſoon as they are melted, throw the above pulverized Compoſition 
into them, and mix them all together. In ſhort, throw in a good quan- 
tity of Flax, Hemp, or Cotton amongſt them, to give the whole ſuch 
a Stiffneſs, , as to bear making up in Balls; after which make it up in 
Balls accordingly, of what Sizes you pleaſe. Theſe may be thrown 
amongſt the Enemy when they are in the Ditch, or at the Foot of 
a Rampart,” or preparing for an Aſſault; they will alſo ſerve to anno) 
thoſe who are at work upon the Galleries, or who approach you by 
Sap to lodge themſelves in the Mines: By their Brightneſs they = 

1 6 
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alſo ſhew. you whatever is doing without your Walls; in ſhott, theſe 
Nocturnal Lights will diſcover to you all the Enemy's Contrivances 
and Stratagems, to compaſs the Ruin of your Fellow-citizens | and 
yourſelf. - They moreover will not only ſerve to light you in the Night, 
but burn moſt outrageouſly and deſtroy oy er chat is within che | 
Sphere of their Action. 
If the Exigence of Affairs requires you to em very . Balls of 
the above Stuff, ſo as to fit the Orifices of Mortars or Great Guns; you 
may order them with the ſame Eaſe as we did thoſe of the Firſt Sort. 
Theſe will he particularly uſeful, to throw into the Enemy's Lines, 
when they begin their Approaches afar off, or to any of their diſtant 
Works which are out of the reach of your Arm; that you may by 
them diſcover what is hid from you under the Veil of Night; and at 
the ſame time by illuminating all the circumadjacent Country, prevent 


che Beſicgers Deſigns, or give you timely Notice of them. But I muſt 


caution you to reinforce theſe 


great Balls with ſtrong Marline, or wich 
a Network of Iron or Latten Wyre, for fear they ſhould. be diſperſed 
in their Projection, or fly to. pieces in the Air, nd of nen 
whole and entire as they oughhht. 5 

If theſe Compoſitions are too dear for you, you may uſe the following, ; 
which are cheaper, and to the full as effectual. 

Take of Sulphur 10.1b, of common Pitch 4 W. of Colophone 1 6. 
of Saltpeter 2 ib, and of Suet or Tallow 2 1b. Melt all theſe, and add 
to them 1 Ib of Coal, and mix the whole very well together over a 
Fire; then take ir off, and throw 3 ib of Meal Powder into it; but not 
all at once, but at ſeveral Repetitions, continually ſtirring and mixing 
it with the other Ingredients: To this you. ſhall add Tow as W 
and make it up in Balls. 

Or elſe take of Colophone 1 w, of Sulphur 3 t, * Soltpeter: I th, ab: 
Coal 1 IE, and a little Crude Antimony. Proceed with this as before: 
This was invented by Fronſperger, from whom A ds it. 


SORTS In and IV. 


Theſe : Lighe Balls may be ſo contin as to be * a . Mortal - 
| and by that means ſerve in a double Capacity, of diſperſing Darkneſs, . 
and deſtroying the Enemy. This was formerly put in Execution by 
he Dutch (as we are told by Diegus Ufanus, in Treat. III. of his Artil- 
lery, Chap. XX.) at the Famous mw Memorable Siege of Oftend, from 
' whence they threw Light Balls (prepared as we ſhall ſhew you) which 
did prodigious Miſchief to the Beſiegers. There is nothing difficult in 
the Preparation of them. You need only take an Hand Grenado 
armed on the Outſide with Muſquet Balli, or larger if you will; (fo chat 
the whole be nicely adjuſted to the Calibre of the Mortar or Gun, 
* ſtopped up the Vent of your Grenade with a Wooden Sropple, 

II 5 D d d d * vou 
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yow'ſhal} evarit overwith'Towſteeped im vnd: of the aforeſuid Compoſitions 
tothe” Thickneſfs'of' two Fingers, and then pulliag out the. Sep Git! 
it with "Corr Powder; and coat the Vent ofũt over as you. did the reſt of 
irs" Oirburirference, and roi ĩt in Mead Powrr: imiſhort / you ſhall 
ſecure the Coating upon it wth Marline or Wyrey as wrcſaĩd before 
Theſe Balls may be likewiſe prepared after this: Manner: Take + 
certain quartiey of [ron'Crackers loaded with Corn Bowder and Loaden 
Bullets; and with a Wyre,» Cord: or Cat. gut; bind: them together in 
ſuch fm that their Orifices being: alternately diſpoſtd, they may ap- 
pear like” a' Nudian Sphere” or an Hedge-Hog :. tlie Interſtites between 
theſe Crackers ſhall : be filled up with Meal Powder ſteopedand:kneaded- 
in · Brandy, in which has been previouſly diſſdl ved: ſome common Glue, 
or arly ſort of Gum. In / doing this you muſt take care to make it into 
a perfect Sphere. Then giving id a Coat of Cotton Clotii, dry itt in the 
Sum, or in a Fire- Pan; and proceed with it. according to the Method 
we have already laid: down. See more concerning theſe: Built; in Di. 
egur Ufanus Treat. III. of his Armiil. Chap. XX and XXI, and in Hun- 
zelet's Artill. Page 18 and 211, In Breobtelius Part IH. of his April. 
Chap. I and IV; and Fronsberger's Artil. Part. W. Page vgy. and: 196, 
Tbe laſt of cheſe Authors in the Place I have now quoted, will in- 
ſtrut you in the Preparation of » Bull which not only burns in a fright 
ful manner, but alſo ſerves inſtead of Crow=Feef. This is the order he 
obſerves: Take a Moden Bail and arm it all round with fharp Iron 
Spikes, taking care that the Points of them which are driven into 
the Wood tend all to the Center of the faid Ball, and that their out- 
ward. Points be about one or two Inches from one another, juſt 
after the manner of a ſleeping Heage-Hig. Being thus ordered, the Inter- 
ſtices between the Spikes, ſhall be filled up with Tow ſteeped in one 
of our Liquid Compoſitions, but not ſo as to cover the Points of 
them; which muſt rife out to the Height of half a Finger's Breadth 
above the Tow. For any thing elſe relating to this you may conſult 
the Author himſelf. Beſides the Pyrobolic WritersI juſt now mentioned, 
you may upon this Subject turn over Ferome Catanenus's Examination 
of Artil. Page 37. Ferome Ruſſe's Precepts of the modern Arts of 
War, Page 11, 32 and 33. And Eugenius Gentilinurs Inſtructions in 
Arrilem, Chap. LN. and ſeveral others. e 
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„Mar, as well as. in che Rerpetratien. of ſeveral- other. Matters; H 
dp not here mean. the. Oloomineſi and. Natural. Darznęſp of, Night; Hut, 
ſuch as is Artificial; and which, according ta ſomę. Ryu/es f Art, 18, 
capſed to remain for ſame time in narrow, Places; Whether it be that, 
the. Beſieged would blind che Enemy in the midſt of, an Attack r, 
whether the Beſiegers, to. favour. or facilitate, their, Aſſaults, would, over 
whelm the Beſiegeck with a. chick offenſive Smoke, ang) by tag Weand 
take them like Fiſh in. troubled: Waters, To this Purpoſe we. have: a, 
Wax of preparing Ba/k, which during cheir Combuſtion caſh forth a, 
Nojſome Smoke, and that. in fach, Abundance, that it is unpoſſble. tg. 
bear it. You, are to proceed thus: Take of common Stone, Fiſch 4 hz 
of Tar 2 lb, of Calaphone, 6, th, of Sulphur. 8 1b, and of-Sa/therer,z6.1h: 
Melt all theſe Ingredients. together aver a Fire; and, then, add; to hem 
10 lhof Coal; 6 Iþ of the Sawduſt of Pine or Fir, and 2 hot Crude, 

Antimony.; incorporate all theſe together; which done, throw. amongſt 
chem a fufficiens Quantity of Hax br Hemp: Your Tow being ſtespgd a 
due time, and having imbibed enough of this Ligmiſied Compoſitzon, 
makes it up in Balls either to be thrown / Hand, or ſhet from apy, Ma- 
ching. As to any thing elſe relating to this Matter, you are to obſerve 
the Rules we have already laid dawn in the Preparation af Lig-Bπ . 

This is the right Methad of introducing Night at Mid-day, of inter-- 
cepting the Sun-Beams, and depriving the Adverſary of the Benefit of 

Eye-Sight : And the Practice of this is the more lawful, inaſmuch as it 
is an Imitation of Nature, and may with Honour be executed in a righ- 
teous War. But I baniſh all unlawful Practices from the Chriſtian Arts 
of War; and eſteem thoſę Arts as infamqug, which are founded upon 

+ Charms, Sorcery, and the Invocation 51 unclean Spirits, together 
with ſeveral other abominable dupęrſtitipns which muſt be hateful to 

E 
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God, odious to Men, and undeſerving the Ti 
rour that I reflect upon the Egſcingtio of the Mahi 


even of our Cſachi. But not tg « 


and horrid Impieties, perpetrated hy e Wretches wit 2 
of Infernal Powers ; I ſhall only curſorily fay t mo 
x a et ates — — 
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1 Here we muſt allow for the Prejudice and Superſtition of our Author's es 
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barities;) ſo that enjoying compleat Day-light again, we ſoon expe- 


ceſſes of Pluto himſelf: But as theſe Monſters are forſaken of God, and 


a ſuccinct Narration of a prodigious and miraculous Victory which God 


the Chaſtiſement due to their Demerits, and to take Vengeance on them 


Of the Great Art of AgT1ILLERY. Book IV. 
verſed in Sorcery, and all the Arts of Hell, and can raiſe Fogs, Storms, 
and darken the Light of the Day by means of thick Miſts to ſuch a 
degree, as to prevent you from ſeeing ſuch Things as are neareſt to you: 
In ſhort, one would think that they had been perpetual Students under 
Zoroafter the Bactrian; or that they had been bred up in the very Re- 


alienated from his Grace, when they reſort to this Diabolical Science for 
a ſucceſsful Iſſue to their Yars, they ceaſe to be under his Divine Pro- 
tection, and meet with Events ſutable to their Wickedneſs. I could 
produce many Examples recorded in our Hiſtories to corroborate the” 
Truth of what I have here fait; but ſhall content myfelf with giving 


was pleaſed to give us, over + 800,000 Crim and Precopian Tartars 
near a ſmall Town in Podolia called Ochmatow, in the Year 1644. 
Theſe Barbarians then by their Diabolical Incantations, ſuddenly raiſed 
ſo thick and frightful a Fog, that we really thought Nature had inverted 
the common Order of Things, and had turned the Day into Night. By 
this means our Army (which was ſmall in Number but great in Heart, 
under the Conduct of that Thunder-bolt of War, Staniſlaus Koniec- 
polski, formerly the King of Poland's General,) was wrapped in Miſt, 
and wandered up and down the Country, and marched ſeveral Miles, 
before we could overtake, or fall in with' thoſe Miſcreants, to give them- 


for the Evils they had created us. But we found that the Confidence 
we had repoſed in Heaven did not prove ineffectual; for no ſooner did 
we get Sight of the Villains, than the Sun entirely diſperſed the Fog, 
(under the Covert of which they had committed the moſt horrid Bar- 


rienced that Heaven had not abandoned us in our Extremities: In ſhort, 
to ſay that in few Words, which many have related with Prolixity: I 
was preſent, I was an Eye-witneſs of the Fact, and our God diſcom- 
nd tham. . = 2 WE, 


— . 


© HEAP. XL | 
nn een 


O F the many laudable Military Laus and Regulations, which were 
> eſtabliſhed amongſt the ancient Germans; and which they obliged 
their Pyrotechnicians to bind themſelves by an Oath to obſerve; the fol- 


— 


1 In the Book it is 80,000, which is more likely, but the Table of Errata will have it * 
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lowing were none of the laſt nor moſt inconſiderable (ſee Brecbtelius 
Part II. and Chap. II.) namely; That they ſhould never prepare any 


Fire-Works that ſhould be any ways hurtful to any Perſons or Things: 


That they ſhould not fire any Cannon in the Night- time: Thar they 


ſhould not clandeſtinely hide Fires in ſecret Places: But above all, That 


they ſhould not prepare any Poiſoned Balls, nor uſe any fort of Venom 
in their Compoſitions, or upon any other Account whatſoever that might 


affect the Life of Man; for the firſt Profeſſors of our Art looked upon 


all ſuch Actions to be as heinous in themſelves, as they were unworthy 
of a brave Man and a true Soldier; and ſcorned to deſtroy their Ene- 


mies, by ſuch ungenerous and unmanly Stratagems, ſince they might 


annoy them a thouſand Ways in honourable open Combat : Therefore 


ſince all Laws, Divine and Human, do in the ſtricteſt manner forbid us 
in our Civil Capacity to have recourſe to ſuch inhuman Artifices ; and 


fince they have ordained corporal Puniſhments to be inflicted on thoſe, 
who to gratify their Luſts, make any hurtful Uſe of Poiſon, Charms, 
Incantations, Cc. how much more ought theſe Laws to be obſerved, 


and how much more are ſuch Practices to be ſhunned in our Military 


ye Capacity ? Which is not a State of unbridled Licence, or infamous un- 


ruly Diſſoluteneſs; but on the contrary, a State of the ſtricteſt Honour, 


the moſt unſhaken Fortitude, the moſt conſtant Magnanimity, the moſt 
ſincere Probity ; in ſhort, the State of Yar ought to be as it were a 
Theatre of all Sorts of Virtue. As for private Arms, which are no 


other than the mere Productions of Art, I do not in the leaſt diſapprove 


of them, nor will I rank them among ſuch Things as are unlawful;' for 
we have the Authority of very great Captains who have put them in 
practice, and greatly commended them, upon which Account I ſhall 
venture to ſhew you ſomething farther of them in this little Work: But 


I wilt by no means admit Poi ſoned Balls into the Claſs of Warlike In- 
ventions, nor allow the Uſe of them to a Soldier, who as he is a Man of 
Generofity, and much more as he is a Chriſtian, ought to abhor the 


very Thoughts of murthering his Neighbour with an invenomed Wea- 


pon. Sure, the fertile Malice, and the continual Experience and Exer- 
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ciſe of Mankind in ſucceſſive Bloody Wars, ever ſince the Halcyon Days 


of the Golden Age, have furniſhed us with Arms ſufficient either to 
offend our Adverſaries, or defend ourſelves againſt them! Let us not 


therefore in ſhedding the Blood of our Brethren indanger our own 


Souls. | 


Bur after all it muſt be allowed by what we can gather from the Hi- 


ſtorical Records of the Wars in the earlieſt Ages of the World, that 
theſe Poiſoned Balls need not appear ſo heinous to us; and we find that 


the moſt ſcrupulous Conſciences did not boggle at the Uſe of invenomed 
Weapons in former Days; nor need the ſtricteſt Chriſtian refuſe or re- 


Je them now, provided that he does not-uſe them in a War againſt 
thoſe of his own Faith, but reſerves them for Tartars, Turks, and 


E e e e other 
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other Infidels, who are ſworn Enemies both to the Chriſtian Name and 
Religion; for thoſe we may ſafely exclude from the Number of our 
Neighbours. Now theſe Balls, are ſuch as in their burſting or burning 
taint the Air to a degree of Mortality ; for we are taught by Expe- 
rience, and aſſured by the Learned, that the Po:/onous Suffumigations or 
Effuvia of ſuch Things as you muſt uſe for theſe Balls, deſtroy the 
Health of Man, ſtrike at the very Principles of Life, and conſequently 
extinguiſh the Animal Spirits which keep the Soul confined to the Body. 
But by the way, you mult believe, that fuch Peſtilential Vapours can- 
not be very effectual, except in ſome cloſe covered Place; for I doubt 
of the Service of this Contrivance in any open Place, ſuch as a Town 
or Fort which lies expoſed to the Wind and Flux of the Air: Upon the 
whole, I can ſay nothing certain upon this Head; and can only gueſs at 
what might be the Effects of it, from what little Knowledge I have in 


Natural Philofophy ; but a few Experiments will inform you of every 


thing you can deſire to know concerning it. Tis 
One Evil generally draws à Thouſand after it: Thus Mankind did 


not think the bare Invention of Bous and Arrows ſufficient ; (which the 


Ancients held to be of divine Contrivance, and accordingly Dtoderus 
Sic. aſcribes them to Apollo, and Pliny to Seythes the Son of Jupiter ;) 1 
ay they did not think their Arrows fimply of themſelves, to be ſuffi- 
ciently dangerous and hurtful, but they muſt likewiſe be ſteeped in Poi- 
ſon as well as their other Arms, to render the Wounds of them the 
more certainly mortal. We have the Teſtimony of ſeveral Authors to 
prove the Antiquity and Uſe of this Contrivance; and amongſt the Reſt 
in Pliny Lib. XII. Cap. LIN, where he treats of the Scythians; in Pau- 


us gin. Lib. VI. Cap. LXXXVII, where he ſpeaks of the Dacions 


and Dalmatians ; Theophraſtus, Lib. Plant. IX. Cap. XV, where he diſ- 


courſes of the Ethiopian and Barbarian Wars in general; Dioſcorides 


Lib. VI. Cap. XX. In ſhort, Virgil in his Aneid Lib. IX. ſpeaks thus: 
| Ungere tela manu, 3 ar mare veneno. 
In Beih. . 
In Darts invenom d, and in Poiſon skill d. „ 


And in Lid K. 


Vulnera dirigere & calamos armare venens. 


: Directing Ointed Arrows from afar ; My 
And Death with Poiſon arm d. Duden. 


Book IV. Of the Great Art r * 291 


F <4 


Aud in Lib. XII. 


Noon y ac nervo per nubem impulſa fagitta, 447 
Armatam ſcvi Parthus quam felle venem 
Parthus fue Cydan telum immedicabile eg. 


In Engliſh. : 


——— — by far more flow * e 
1 the ſu ift Arrow from the pe Bo- 
Or Cydon Eugh when traverſing the Skies, 
And drench'd in pois nous s Juice the wer ere flies, ot. 


$ 


= £34661 8 5 7 
5 . 


And S7 o 
Homer ſpeaks thus in his Od. * 


Ocypeaxoy Wee vids. . @c Fw | F 


Ie xeie © 
In Latis: : 
| Pharmacum, oriferun eren. ut ei of nk Patt 60 erer. 
* Engl: I 


i Seeking a deadly Drug wherewich 6 intel his Darts. 


Thus by the Hint we have cakien from the Practice of We Ages, 
Men dye a Triple Death; for the Ball pierces the Body, the Fee co- 
agulates our Blood, and the Fire burns us up. 


Certain it is, that the firſt Inventor of our Gun-powder is highly 
blameable, for having introduced an Invention of ſhooting Bullets by 


the means of Fire; but thoſe are ſtill worſe who added Porn to thoſ. 
Balls, as if fimply of themſelves they were not ſufficiently mortal. 


From hence are derived our Poijoned Balls in Uſe amongſt Pyrobolifts, 
amongſt the Modern Soldiery. 
But before we enter in earneſt upon this Subject, I muſt beg your At- 


and hence the Venomous Bullets in Vogue 


tention to what Joſeph Nyercetan faith, who was a wy famous Phyſi- 
cian, (vz.) 

+ That ve may not anſiuer this Queſtion abjurdh, 1 Pall 0 
confeſs, that Lead ſimply confidered as to its own Nature, bas no infettious 
Effect upon Wounds, nor never has, except it be outwardly infected by any 
— ade and that it can yn be ANG "as will A For 1 


— 


+ Jai. Oy im Lidelto Kclopoatio, © . rer . 
believe 
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believe every one will allow, ( what is generally received amongſt Philoſo- 
phers;) that though Lead is very heavy and groſs with reſpect to they 


Metals, yet its Contexture is very porous and ſpungy, which is owing 
to its being compounded of 1mpure and combuſtible Sulphur ; and of much, 


feculent and drofſy Mercury, upon which account it is ſo ſoft and eafily 


melted, and copiouſiy imbibes any Liquid: If this laſt Quality be attri. 
buted to Iron, which is harder and not ſo porous; ſure no one can dub 
that Lead will much more readily admit any Infection; and that thi, © 
is true we have the Teſtimony of many great Authors to evince, 
And a little lower. Nor do thoſe argue to the purpoſe ; who deny that 
Lead, becauſe diveſted of its Crudity and Groſneſs by being purified, cannot 
admit any firange Body into it: Indeed Nature informs us, and Experj. 
.ence ſhews, that all Metals purified by Fire, are difincumbered of their 
Droſs; and are much refined after an Igneous Operation; for by this 


Method are Copper, Tin, and even Iron refined; which by being melted 


by Fire is diſunited from all its Droſſy Particles, and the pure Subſtance 
of it, which we call Steel, remains collected together, as may be proved 
from 4 Meteor. Cap. 6. of Ariſtotle. Now though it be the Nature of 
theſe Metals, to be refined by Fire; (as we have ſaid above) and by 
Fuſion to diſcharge all their Droſs ; yet that does not prevent them frm 
imbibing any foreign Subſtance. And who can diſpute but that Steel, 
which we may rank among ſt the moſt ſolid Metals, may be mixed and ten- 
pered with a Subſtance quite foreign to itſelf? Who will affirm that a 
Mixture of Vinegar, Soot, Water of Mouſe-ear, and of Earth-worms, 
mixed with the Fuice of Radiſbes, is in any reſpect of an Ironiſh Sub- 
ſtance? Vet if Iron be frequently dipped and quenched in that Liquor, 
it will acquire ſuch a Hardneſs as is not to be believed but by thoſe who 
have made the Experiment. On the other Hand, if it be often quenched 
in the Juice of M. arſh-Mallows, Soap, or Hemlock, it will be molliſied. It 
alſo happens to Tin and Lead, that being melted and often cooled in the 
Juice of the Squilla or Sea Onion they are affeftedin fuch a manner, that the 
firſh loſes its noiſy or ringing Quality, and the latter its Blackneſs and Soft- 
neſs, which could not be except they retained ſomething of the Spirit and 
Property of the Liquor in which they are tempered. It is therefore plain, 
that how greatly ſoever Metals may be purified, and purged of their Droſs, 


' they are capable of imbibing a Subſtance of a different Nature from their 


own. But it would be folly to ſay that the Mixture of Metalic Spirits which 


are of the ſame Genus or Kind, cannot be more eafily effefted than this : 


For we fee that Copper is tinged and turned Yellow by the Spirit of Ca- 
lamine and of Tutia: and on the other hand it is whitened by the Spirit 
of Arſenic, of Orpiment, &c. From whence we may ſafely conclude, T hat 
if Metals (of which Bullets are commonly made, and particularly Lead, 
ſhould be infected by any Spirituous Subſtance inclining to their own Na- 
ture (which may be prepared of ſo many ſorts of Mercurial, Fetid and 


Deadly Waters, to which are uſually added the Juice of Aconitum 1 
8 Wolf- 
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Wolf-bane, of Napellus, of the Squilla or Sea-Onion, o Eugh, of Smial- 
lage or Crow-foot, and ſuch like Simples, and venomous: Beaſts, which are 
of noxious Effect upon our Nature) J ſay, being tainted by fuch like 
Compoſitions, the Wounds they make will be ſo complicated by means of 
the Venom, that except immediate Remedies be applied they muſt be Mortal. 
For we have at this Day among ft us many Mixtures which are ſo Veno- 
mous and Peſtiferous, that if the Point of an Arrow' be but fleeped a 
little in them, and it wounds any Body flightly, or only paſſes through any 
particular Member with a ſudden Celerity, and makes no flay in the 
wounded Part, the Poiſon is ſo ſubtile that it at once diffuſes itſelf over 
tbe whole Maſs of Blood, rnfecds the moſt N oble Hure and ee 4⁰l 
the Perſon. © 
_ Speaking farther on this Subject. Prom: bits, ive will. conclude 
that Balls may be infected with Venom, not by pouring any into an Hole 
made to receive it, as ſome would have it; but by immerging the Bullets 
and repeatedly quenching them in ſome of theſe Mercurial Waters or Dead- 
Juices; by which means they may be corrupted and infected, and (ſuch 
is "the Subtility of theſe Drugs !) invenom the Wounds they make, though 
they ſhould with the greateſt Velocity pierce through the Body. - This has 


bas been experienced upon Ani mals, @wohich T ſhall account” for in my Book. 


of Antidotes I juſt now mentioned. But by the way I muſt obſerve, that 
a Ball palſes very fwiftly through a Body, it cannot ſo well or effetFu- 
ally communicate its Venom; but it moſt frequently happens that Bullets 
lodge in the Wounds, and remain there ſome time before the an can 
Fae them out, which oftentimes is not to be done at all, 


Who then can doubt, but that the Ball will aw E its Deadly Effeet; * 
ring the time it thus remains in the Body? (The more 92 — and 


Subtile they are, as I ſbeued above, the more ſudden are | their Effeas:) 
And its Malignant Effluvia being conveyed through the Veins; Arteries, 
and Nerves, they infect the Natural, Vital, and Animal Spirits, and by 
being blended with them, and by the natural Conteſt which ariſes between 
them, in which the former always get the better, the Life of the Perſon 


is extinguiſhed, which purely confited i in the lively proper Action of the 
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Spirits. That Poiſons are the moſt pernicious when. they are the moſt 


ſabtile may, be gives from the Bites of Vipers and other Venomous 
Creature. 

This is all that our Author Gon of the Method of poiſoning Metal 
ke Bullets, and their manner of affecting the Human Body. 

Thoſe then who would prepare Poiſoned Balls may obſerve the Rules 
laid down by former Pyroboliſts, or theſe of our Invention, Take of 
W olf- -bane, or Wolf-avort, which the Italians call Luparia, and the Ger- 
mans Wulffourts; of Napellus, whoſe Root is in form of a Net; (This i is 
a moſt dangerous Poiſon;) preſs out the Juice of it, but take care not 


to touch it with your Naked Hand: The Juice of it being expreſſed, 


put it into a C acious Earthen Pan, and ſe it to the Sun in the 
. * & 2; f ION Month 


\ * 
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Month of July, for the ſpace of a whole Day; that is, as long as the 
Sun has any powerful Influence upon it; this done, put it in forme 
warm cloſe Place, which muſt have no Onions ot Garlic near it, or a 
other ſtrong- ſcented Thing, for it may be thereby deprived of much of ir 
Strength and Virtue: On the Morrow expoſe it again to the Sun as you 
did before, and ſo continue to do for the ſpace of a whole Month- 
And you will have a thick, foul, venomous Subftance like an Oint- 
ment. But you muſt be careful to Air the Place where you lock up 
your Pan in the Night, for fear the malignant Eſirvia of this Poifon 
ſhould be conveyed through the Noftrils into the Head, and be attended 
with Conſequences prefudicial to your Health. | 

Take moreover 3 or 4 of the rankeſt ſort of Toads, of ſuch particu- 
larly as are bred in the moſt ſhady and cold Places; for there they ac- 
quire the moſt virulent Venom. Theſe ſhall be put into a Brafs Veſſel 
like an Alembic, where they may have Room to ſprawl about; which 


Veſſel ſhall have a Head that nicely fits it, with a Handle at Top of it 


to lift it on or off; upon one Side of your Veffet you fhall have a little 
round Trough, with a Slit over it, which fhall be filled with Oi! of 
Scorpions. Cover the whole up clofely, and Tet the Pipe or Spout of 
your Alembic be received in a Glaſs Phial, which muſt be fer in a Baſon 
of cold Water. This done, light a gentle Fire all round it, at the di- 
ftance of one or two Palms, that it may heat by flow degrees; and the 
Toads, as ſoon as they are affected by the Warmth, wilt immediately 
ſpew up all their Venom. Thus by Vomiting and Sweating they muſt 


of courſe become thirſty, and will accordingly drink of the Oil con- 


tained in the little Trough to quench their Fhirſt, and will foon after 
bring it up again, and it will in the end be drftilled into the Glaſs Phial 
aforeſaid. The Fire thall be kept up in an uniform Heat for four 
Hours; then leave your Operation unfiniſhed till next Day, and wait 
for a Breeze of Wind before yon take off the Head of your Alembic ; 
and keeping to the Windward of it, at the diſtance of a few Paces lift 
off the Head with a long Pole, by running it into the Handle above- 
mentioned; and leave your Veſſel open for 4 or 5 Hours: In fhort, the 


noxious Efiavia being by that time diſperſed you may ſafely approach 


it, to take away your Phial. So much for the Preparation of this Poiſon, 


now for the Uſe of it. Sprinkle over the Compoſition of your Fire-Balls 


with this Deadly Extraction, together with the Juices of the Herbs I 
am going to mention, and charge your Ball according to the uſual Way. 
You may then add to this: The Faces of Anemony, of Torch-weed, 


of Hemlock, of Henbane, of Mandrake' Apples, of Mandrake, of Napellus 


White and Blue, Monks-hvod, Paſs-flower, Butter- flower, Poiſonous Night- 
foade, Sea-Onzion, and feveral other Simples of this Nature. 
The following Things pulverized may do very well, (viz.) Mercury 
Sublimate, White Arſenic, Orpiment, Cynnabar, Minium, Litharge, to 

which may be added the Menſtrua of Barren Women, the Brains of = 
ats, 
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Cats, Bears ; the Foam of Mad-Dogs, the Blood of Bats, Oil in which 
has been previouſly drowhed a good quantity of Hou/b2Sprders, of Quick- 
fihoer, Diagrede, Coloquintida, Eupborbium, one and the other Helle- 
have, of Thymeles, Oardet-Sparge, Nix Vomita, urid fevetal othiet füch 
B, 1 097 708 C20h CORIe 
vou may alſo prepare 4 Gu#-prioder, which wilt infeck the Ale, tid 
ſuddenly kill chofe who draw it the Smoke of it; aſtet this fratter: 
Take a Tond and ſmötlier it itt Saltpeler, and buty it Under ati Horſe | 
Dung- ift for 4 Fottnight; then taks it out, And propottiot it with S. 
phur and Coal as we formerly ordered. ©. 
Or you may melt Salipeter over à Fits, atid throw à good ru of 
Houſe-Spiders into it alive, fo that being ſuffocated they may Ichatge : 
aff their Venom into it; yo may alſo powder your Saltfeter over with 
a littte Arſenic ; aftet having incorporated a good quantity of that Diiig 
with it: Then make your Gun. poder wiki it after the uſual manner. | 


OFSERVATION & 


1 believe it will be beft, if to the Compuſtiuns we have given 
for Smoke Balli, you add the Juices of the Herbs aboventenioned, 
wich their Leaves and Roots about half withered ; together With the 
feveral other Poiſonous 'Fhings we jet now erinvierntcd; and make 
them into Balls as before; You might alſo add the outward Bark of 
Birch; for all ſuch Ingredients produce a chick ſuſfocating Smoke; and 
particularly the damp Leaves and Roots of the above Herbs; add to 
which, that the Smoke they emit being moiſt and heavy, it flags near 
the Surface of the Ground, and does not ſpring up to any great Height 
into the Air; but ſmothers and creeps along beneath, and ſpreads 
through every where, where it can hive Admittancè: And upon this 
Account, the beſt Opportunity you can have for putting theſe Balls in 
Execution, is whey the Heavens are el&nded over, and miſty ; during 
a thick Fog, or in great Rains, or When it ſows, and itt gloomy heavy 
Nights; for the Air is at choſe times impregnated wk grofs Vapobrs, 
which are impenetrable by the Smoke, and copiouſſy interſperſed with' 
Subſtances heavier thun itſelf, whiek ſuppreſs the Furies of your Ba##; 
wich would tend upwards in ference clear” Weather. . 


_OBSERVATION H. 41 
tempts of the Enemy. | 1 


42 * 


ed 


— * * * 
0 * * 


” t It is not owin to the Imp netrability of v rs, bin the Lightnefs of the Air in foul 
Weather that Smoke does not rite ; fot" at that Tin E the Smoke, ab ſoon as it is raid of c. 


* 


beavier than Air; whereas in fair Weather when the Air is heavieſt, and conſequently denſer 
neat the Groitad, tie Smoke being then Iighter clan Air, riſes upright | ur of . 


flatics. 


O B- 
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_OBSERVATION III. 

You muſt be careful, that what you prepare for the Ruin of your 
Enemies, does not turn to your own Deſtruction ; and that inſtead of 
conveying Death into the Adverſary's Quarters, you be not ſuddenly in- 
tercepted by it yourſelf, and overwhelmed before you know where you 
are. To prevent theſe Self-dangerous Inconveniencies, you ſhall cruſt 
your Ball over with common Gun-powder uninfected, and then coat it 
over with Tow: Or elſe putting theſe poiſonous Compojittons into Bags, 
as is done in the Caſe of Fire-Balls, you ſhall fill the Fuzes of them with 
a common Slow Compoſition. 3 
Ip he reſt I ſhall leave to the Diſcretion and Diligence of the expert 
Pyroboliſt; and to ſay the Truth, none of us ſtand in need of Inſtruction 
in Miſchief; for we naturally have a ſtrong Propenſion to it, and are 
commonly induſtrious in the Perpetration of it. I ſhall now cloſe u 
this Chapter with conjuring you, never to apply theſe Balls after ſuch a 
manner as to need Repentance after it, or in any reſpect to wound your 
own Conſcience ; always keeping in Mind, that the Love of our Neigh- 
bour is inſeparable from the Love of God ; and that we have a righteous 
Judge who wants no Witneſs to our Actions, and who will moſt cer- 
tainly deal with us according to the Evil of our Ways. 2 


8 * — 


— 1 —— 
— : 


CHAP. XII. 
of STYNKAESELS 


TH ESE St:ink-Balls ſeem to be pretty nearly related to the Balli we 

have juſt now treated of; but the Uſe of them is much more law- 
ful, and much leſs pernicious ; for theſe only moleſt the Enemy by their 
Fætid Vapours, wrap them up in artificial Miſt ; offend both the Noſe 
and Head, by their extraordinary Nauſeouſneſs; and pain the Eyes by 
the Sharpneſs of their Smoke, without any immediate Infection. They 
are in the main prepared juſt like other Artificial Balls, and therefore 


ſhall give you the Conſtruction of them in few Words. Take 10 1b of 


common Ship Pitch; 6 bb of Tar; 20 th of Saltpeter ; 8 tb of Sulphur ; 
4 1b of Colophone. Melt all theſe over a flow Fire in an Earthen Pot : 
And being melted, throw into them 2 lb of Coal, 6 th of the Raſpings 
or Parings of Horſe's or Mule's Hoof; 3 tb of Aſa Fætida; one Ib of 
Sagapenum, which the Latins call Sacopenium Putidum ; and Ib 6 of 
Spatula Fætida, or flinking Gladwin: Incorporate all the above Ingre- 
dients well together; and add to them as much Flax or Hemp as is ſoffi- 
8 5 | cient 
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cient to abſorb them: Then whilſt the Tow is warm, make it into Balli; 


in fine, you ſhall obſerve: the very ſame Order with theſe, as we have 
in general directed for Light-Balls, Smoke-Balls, and Ting Balls. 


COROLLARY. 


What Man is there who knows not that the Air we breathe may be 
dangerouſly tainted ; and that contagious Diſtempers are commonly ge- 
nerated by the Corruption of that Element ? Thus a beſieged Place be- 
ing no other than a Theatre of all the Evils Mankind can be afflicted 
by; it is amongſt other Inconveniences ſubject to peſtilential Vapours, 
ariſing from the ſtinking Efluvia of Carrion, the Putrefaction of rot- 
ton Carkaſſes, and other Filths which they cannot remove out of the 
Town. I ſhall not here undertake: a Rehearſal of the many Examples 
of Sieges, in which the Beſieged have been more abundantly cut off by 

Peſtilence than by. Steel or by Fire ; But to come to the Point.in hand, 
I fay, that the corrupted Air of Beſieged Places may not only proceed 
from Natural Cauſes, but may alſo be introduced by the Artifices of 
the Beſiegers. The putrid Stinks within are ' thoſe, of the unſavoury 

rotten Breaths of the Fami/hed and Over-fatigued, the corrupted Bodies 
of the Slain; Dunghills, and many other Things from whence un- 
wholeſome Vapours are exhaled. Now the Beſiegers may add to the 
Natural Infection of the Town, or even originally cauſe it by means 
of ſeveral Sorts of Poiſoned Infectious Balls; or by throwing. with 
the Ancient Machines (if you will admit them again into Service) the 

Putrid Carkaſſes of Soldiers, or any ſort of Carrion; together with 
great Tubs full of the Emptyings of Privies, and the like, which may be 

toſſed into the Beſieged Place. Hiſtory will inform you of many ſuch 
like Practices amongſt the Ancient Romans, and the other Warlike 

Nations of their Time: But not to look ſo far backwards, we have a 

very modern Inſtance of this in the Chronicles of the City of Liege, 

where we met with this Remark (viz.) The Liegois vigorouſly aſſaulted 
the. Caſtle of Argenteal, throwing great Stones into it with Baliſtæ, to- 
gether with Earthen Veſſels full of melted M. etal, Red-bot Tron, and Ex- 
crements in abundance. > |, » + 

- From hence we may draw theſe nahe eu ; Hy. that che Air of 
a Town may be terribly infected; and corrupted to that degree as to 
oblige the Beſieged to a more ſpeedy gucwud, or at leaſt urge them 
to a Parly ſooner than they deſigned. 

Secondly (which is well worth our Obere That by che Help of 
the Antique Machines, you may not only fling the Dead Carkaſſes of 
Men — Horſes, together with large Veſſels full of Fiery, Flaming, 
or Scalding Matter; but alſo wif 53. round Stones, "_ Splinters of 
Rocks, and other Bodies of Ene Weight. Amongſt the many 

Teſtimonies which might be brought to corroborate this Fact, 1 ſhall 
give you only one, which I have taken from Paul, Emil. | in his Hiſtory 
— N 
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of the Siege of + Prolemais in Paleſtine by Philip King of France and 
Henry King of England (namely) they broke in the Roofs of the Houſes 
with great Stones ſhot from their 4 Tollenons, aich were the Bane of 
the Inhabitants. 


2 98 k 


Silius alſo mentions them in Lib. I. 


Phocais effundit vaſtos Baliſta Molares, 
Atque eadem ingentis mutato pondere teli 
Ferratam excutiens ornum media agmi na rupit. 


In Engliſh: 


i Then from chatted dale 
Stones of vaſt Bulle the P;ucæan Engine flings, 

Or changing Weight whole Trees with Iron bound, 
Ejects, that breaking through, the Ranks confound. % NN 


Judge now of their Weight by their ſtrange and frightful Budomiee, 
We moreover find in the Annals of Spain (according to Lipfus) a Sto- 
ty of a Young Man called Pelagius, who was a Perſon of great Mo- 
deſty, and being earneſtly ſollicited by a Beaſtly King to commit that 
Crime with him which will not bear to be named, he accidenrally ftruck 
him whilſt the Brute was careſſing him; upon which the Infamous 
Monſter of a Prince ordered him to be put upon a Bakfta, and thrown 
over the River Betys acroſs the Rocks. But I ſhall ſpeak more at 
large of this in its proper Place; where (as I have ſaid before) I ſhall 
give you the Figures of the Ancient Machines with all the Accuracy 
the Remarks I have made upon the Accounts given of them could 
ſuggeſt to me; in which I have gone ſo far as even to make Mo- 
dels of them with my own Hands, to try their Effects, and to ſee 
whether Authors have had a due regard to Truth in what they have 
related of them. I only mention them here, to remind you that the Be- 
fieged may expeditiouſly and conveniently gall the Enemy, with putrified 
Carkaſſes and an infinite Number of Veſſels of all Sorts of Figure filled 
with Venomous or Smoky Compoſitions, and all other Pyrebolicel Pro- 
jectiles, which we ſhall touch upon in the following Book, and parti- 
cularly ſuch as are ordinarily uſed in the Defence of Places. Let 
Men of Senſe and ſound Judgment conſider a little upon theſe 
Things; and if they can convince me that I am out of the Way, after 
all J have faid and quoted upon this Head; I ſhall readily ſubmit to their 
reaſonable Demonſtrations: But as I apprehend myſelf to be in no 
danger of ſuch Conviction, I ſhall to the lateſt Hour of my Breath 


regret the Inactive State of ſome of the Antique Machines. 


— tetramer tt tet ten tet tn erent een 
+. This Town is now called St. John D- Acre. t Theſe were the ſame with Balifte. 
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c H A p. XIII 
of 4 Ball, which Fire-Workers call a Death's 1 


Ake a perfectly round Ball, of Iron or . Meal, of ſuch Fig 156. 
Diameter as conveniently to fit the Calibre of the Piece of Ord- 
nance you intend to uſe. The Body of it muſt be hollowed out Cylin- 
drically, which it may be to the Depth of; and the Breath of 4 of its Di- 
ameter; The Sides of it ſhall likewiſe be bored in ſeveral Places, all which 
hHorings ſhall tend towards the Hollow Cylinder in the Middle, but ſhall 
not center in it quite, and ſhall only correſpond with it by fine Holes or 
Fuzes. Theſe little Fuzes ſhall be filled with fine Mea! Powder; and 
the large Cavities ſhall be filled with Corn n and Leaden Shot, 
and Wadded well with Paper or Tow. 
The great Hollow in the Middle ſhall be filled wh Meal Powder, 
to which ſhall be added 4 of Coal, and ſhall be ſprinkled over with 
Brandy or Oil of Petrol; or elſe it may be filled with one of the Com- 
poſitions I have given for the Fuzes of Grenedo's, In ſhort, the whole 
ſhall be coated with a Tarred Cloth, leaving only che Vent of it open. 
When you Fire this Ball you ſhall the Orifice of 3 it reſt immediately 
upon the Powder in the Piece, without the — n. 
between them: See Fig. 196. 
Oblerve here that theſe Balls may be made of Wood ale, but ia this 
Caſe you muſt thruſt: ſuch Crackers as you ſee in D. Fig. 151, into all Fig. 151. 
the Cavities but that in the Middle; in a word, it ſhall be ceinforced 
with an Iron Bandage, to prevent its breaking co neee 
n no * 


; : * 


c ** 4 p. XIV. 


Of a Ball commonly called the Pyrobolits Valet us 
Attendant. | 


HE Ball which you ſee repreſented dader FP 167, 15 got the Ele. 157. = 
Name of the Figl ueber Servant, from its conſtant readineſs to | 

do Service, in which it differs from all the reſt. Now this gentle Ser- 
vant is very ſimple in Nature, and eaſily governed and conſtructed. 
You need only take a Wooden Cylinder whoſe Diameter is equal to the 
Calibre of your Piece of Ordnance: Its whole Height ſhall be 3 of its 
Diameter, and one End of it ſhall terminate in a Multilateral Pyra- 
mid) 


3080 


mid; 


that in the Middle of it. 


Cavi 


ding 
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which Pyramidical Part of it ſhall be another Diameter. 
The Sides of it then ſhall be bored all round with Holes of the Dia- 
meter of two Fingers Breadth, each of which ſhall correſpond with 


Ball. 


Into theſe Holes you ſhall thruſt ſuch Crack. 
ers as we juſt now mentioned (ſuppoſing it to be made of Wood. 


) The 
in the Middle ſhall be filled as we directed above for the Prece. 


Its Point ſhall be armed with Steel, that it may ſtick faſt 
into any thing it falls upon or ſtrikes againſt. Farthermore, it ſhall be 
reinforced with three Iron Rings, (via.) one round the Top of it, one 
round the Middle, and a third round the Foot of its Pyramid; By this 
means it will be able to withſtand the Shock of the Flaſh: As to any 
thing neces relating to nn it _ be ordered juſt like the nn 
Ball 


8 n 2 — lr — 
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CHAP. XV. 


of the Pyrotechnic Manjpulus or Ss © 122 


Ir ain happens that you are ſo ſuddenly ne and rata to 
ſuch Extremities, that you have not time to prepare theſe Artificial 


Balls in due Form: And in ſuch Exigents this Manipulus may be recur- 
ted to, which is no other than a Bundle of Iron or Copper Crackers of 
Fig. 151. the ſame you ſee repreſented Numb. 151, under the Letters F, G, and 


I; (no matter whether they be Triple, Double, or Single) they muſt be 


charged with Corn Powder and Leaden Balls, and bound firmly toge- 
ther with Wyre or Cat-gut, ſo that they may not be torn aſunder by 


the Violence of the Flaſh of the Gun, but remain collected in a Body, 
and perform their Effects together. 
of the ſlow Compoſitions we formerly gave. 


They ſhall be primed with one 
In ſhort, theſe Bundles may 


be of various Sizes, according to the Calibres of the Mortars or Guns 
they are to be projected from: They ſhall be put naked 1 into the Piece, 
and reſt imme upon the Powder i in it. 5 


HAT. 
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Of certain Protethiic Balls Se may he Bine hid, 


and fo ordered as to perform their . s at certain Pre. 
fixed Periode of Time. : 


„ We : ini 43 


4 * ＋ 
83 : 4147 
- * oY 4 * 61 * * 


E have elſewhere acquainted you that the Old German Captains 
deteſted the Uſe of clandeſtine Fires, and baniſhed them from 
their Arts of War, as unjuſt and ungenerous Inventions; and according- 
ly forbad their Pyroboliſts and Fire-Workers to prepare any of them: But 
notwithſtanding this laudable Injunction, we find in Hiſtory that theſe 
Fires were put in Execution even when that and ſeveral. others of the 
fame Tendency were in their Prime, and full Force: In our Age indeed 
it ſeems as if theſe and ſeveral other old Inventions muſt make their 
Exit, and give Place to new ones formerly unknown; and accordingly 
theſe Balls are upon the Point of Expiration ; ſo that were they. not re- 
corded in our Writings, the very Remembrance of them would be blot- 
ted out in a very few Years more. Now ſince our Forefathers found 
them of Uſe in their Days, (however unfair they might deem them) 
why ſhould they not be of ſome Service to us as well as to them? A 
good Head and a little Diligence, would turn them to ſome Account at 
proper Times and Places. I find ſeveral ways of conſtructing them both 
as to Form and Size, according to the Exigence or Nature of the Affairs 
we would employ them in: For thoſe which are to be hid in Houſes, 
Cloſets, Barns, &c. muſt be of one ſort; thoſe which are lodged in Po- 
der Magazines and Arſenals into which we have free Acceſs muſt be of 
another kind; and thoſe which are conveyed into Waggons, Trunks, 
Casks, or any Baggage which is going into the Enemy's Forts and Garri- 
ſons muſt be of a Third Species. I ſhall only give an Example of, them 
in three Balls of different Sorts ; the Firſt of which, diſtinguiſhed, by nn 
the Letter A, in Figure 159, bears an exact Reſemblance to a common Fig, 159. | 
| Fire- Ball; and does not ſeem to differ from it in any particular except- | 
ing its Match, which is wound round it (provided it is upon any Plane) ws | 
in Spiral Folds. This Match muſt. be of that fort which neither ſmokes : \ 
nor yields an offenſive: Scent, the Preparation of which we taught you in Fry = 
Boot II. Chap. XXVII. One of the Ends of this Match is ſtuck into the 
Vent of the Ball, and the other which is lighted is coiled round it, ſo as 
to have its Revolutions at a convenient Diſtance from each other, that 
it may burn gradually out from one End to the other, without c 
Fire in more Parts than one. The Length of it muſt be e 
to che Time you defign it ſhould burn, or to che Period you preſix for 
a H h h we the 
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the Combuſtion of your Ball: There will be no Difficulty in doing this, 
if you know exactly what Length of your Match will be conſumed eve- 
ry Quarter of an Hour: Thus if you propoſe that your Ball ſhould 
perform its Effect in two Hours after it is hid, and you are aſſured that 
about half a Foot of Match eonſumes every Quarter of an Hour, you 
may readily conclude that in this Caſe you muſt allow 4 Foet of Match. 
The other Ball, diſtinguiſhed by B, is commonly made of Wood 
(though it may be made of Iron or Braſs like a common Grenado, but 
then it muſt be filled with Corn Powder only, for Reaſons above given.) 
It muſt have a Serpentine or Spiral Fluting or Channel wrought in its 
Convexity from the Bottom to the Top, in which Fluting of Hollow 
you muſt glue your Match from one End to the other of it, as may be 
feen in C. This Sort is much better contrived than the Firſt, becauſe 
the Match is as it were a conſtituent Part of the Ball, and does not take 
up ſo much room as the former. CH bw 

In ſhott, the Third Ball (D) of this Kind has nothing extraordinary 
in its Conſtruction. It has only a Stick in its Vent, round which is 
twiſted a Snake of Match, which muſt be of due Length (as I obſerved 
before) and firmly glued to the ſaid Stick, that it may not unfold itſelf in 
burning. | Ly Re! 

That Balls ſhould be filled with very ſtrong Compuſtions, and fuch as 
are very pregnant of Fire; as for Example, ſuch as was anciently the 
Grecian Fire, the Compoſition of whieh I have given you from Scaliger 
in our Chapter of Fire-Rain. Now this Mixture will be ſufficiently 
violent, as well becauſe of the Igneons Ingredients it is compounded of; 
as on the ſcore of the particular Manner of its Preparation; for Expe- 

rience evinces that a Dung-heat has a wonderful Power of transforming; 
and as it were vivifying whatever is buried under it; in which it imi- 
rates Natural Heat: That Genial Mother who works ſuch Wonders, and 
has reſerved to herſelf a Power of putrifying, which is altogether ſur- 
 prizing | For we find that the Animals generated from Putrifaction, are 
as various as the ſeveral Things that are putrified. Whoever re- 
fleas upon this, and confiders it attentively, may turn it to very good 
Advantage. Upon this Account, I think that ſuch a Compoſition would 
be preferable to all thoſe which only have their Ingredients mixed up 
together without any farther Preparation; though I maſt here make an 
Exception with regard to Gun-poroder, which being beaten and pounded 
for a conſiderable time, becomes extreamly vehement (as I have eiſe- 
where obſerved) and is transformed into à perfectly Light and Volatile 
Subſtance. e Woes GO aca ae ch 
Brechtelius in Book II. and Chap: II. of his Artillery, gives us the fol- 


lowing Compoſition for the Uſe of theſe Balls. Take 3 Bb of Powder, 
and one lb of Sulphur; reduce them to a very fine impalpable Meal, and 

incorporate them well together: Then add to them a little Colophone, 

and ſome Drops of Turpentine; and knead them all up in 4 „ 


Bades 
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Paſte with Linſted Oil and Brandy : Thus che while being perfectly in- 
corporated, fill your r Ball with it. However I think it will be better to 
uſe ſomething of K the Nature of the Grecian Compoſitions ; becauſe our 


dandeſtine Fire is nearly related in its Effects and Operations to the 
foreſaid Fire; as we are informed by ſeveral creditable Authors: As to 
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the Ingredients, I do not apprehend that they can be wanting to yu 


either on the Score of their Scarcity or Price. Remember that Wütend of 
Match, you may uſe ſome of that Pyrotechnic Slow Tow, which Brech- 


teins mentions in Part II. Chap, II. of his e- nd Wr we have 
n 8 | 
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© H A P. XVII. 
of ABD No BALLS. 


the Cuſtom of the 


to defend themſelves with Reil. bot I 


certain Author alſo ſſ 


aud among /i other Things Red- hot Pieces of Iron, wh 


or thoft wb attemprgg to ſctile their Walls 
ing of the Peop 


Bars of Red-hot Iron 
would be farther informed upon this Head, you thay confult thoſe Au- 


much upon the great Requeſt Red- hot Bulli have 


tries, relates the follo 
when it was beſi 


4 Red-bot Ball (it muſt hade been Red. bot chough he does not exp 


lay fo) being ſhot from the Befirgers Batteries aganift a Tower 
the Befieged kept their Gun-powder 


where 


t Views 15 x, G6: mi; oh eee 


diately 


is teſtified by Drodorius Siculut, who faith : That the Tyrians threw pr A 
of Red-hot Iron into the Works of Alexander the Gteat. An un- 
peaks to this Effect in Snidas: 'They threw from 
Eminencies whatever ma Liquid or pam Fs ling hot upon the Enemy, | 
ch they kept rea- 
＋ Vitruvius alſo ſpeak- 
le of the Town of Marſeilles; faith, That they threw + 
from Baliſtæ to burn the Befiojibr: Wark. If you 


thors, whoſe Teſtimony we have all along tecurred to. But to dwell 
en in fince the In- 
vention of Guti-ptwder, or to recount the Havoc they have made, or 

w relate their frightful Executions in the ſeveral Occurrences of Wi |, 
would be giving of myſelf a needles Trouble; fince none can be 1 
drrangers to this matter, but thoſe who have never borne Arms, or never 
dealt in Hifory, which does furniſh us with many Examples of this kind: - 
Amongſt which 4 Emanuel ds Mereren in his Hiſtory of the Low-Coun- 


THE Practice of ſhootini Rebar Thin, is fr fin as " FEY 
dern Date; for long before the Invention of our Artillery, it was 


wing Inſtance to have happened at Rhinburgh > 
eged by the Admiral of Aragon in the Year 1598, U 


rel 


r, it went through the Wall of it which 
was but a Brick thick, and * into a Barrel of Powder; which Imme- 
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diately taking Fire accended all the reſt, which were to the Number of 1 50; 
upon which enſued ſuch a prodigious Clap, and ſuch a general Conflagra- 
tion, that it not only blew up the Tower it was kept in, but ſer Fire to the 
moſt lofty Houſes in the Town, and ſhattered thoſe in the Neighbourhood of 
it in pieces; threw down a great Part of the Town-Wall, and what is ft 
worſe, the moſt confiderable Part of the Soldiers and Inhabitants, together 
with the Governor, were buried under Ruins; in ſbort, there was bardly 
any Body in the Town eſcaped without being ſo miſerably diſabled, at 79 fe 

unfit ever to bear Arms again, ar incapacitated. to work at their Tr ges 
Paulus Pigſecius Biſhop of Premiſiau, who wrote our Annals, has the 
following Narration. From thence marching his Troops (he ſpeaks of the 
Admiral of Arragon) towards the Rhine, he befieged Rhinburgh 4 Place 
belonging to the Archbiſhop of Cologne, which had been formerly in Poſpeſ- 
Jon of the Spaniards ; but during the time that the Axch-Duke Albert was 
in France, it was reduced by the Hollanders, who afterwards kept a frog 
Garriſon in it. The Bejieged at firſt made a brave Reſiſtance ; but a Can- 
non Ball being accidentally ſhot into a Powder-Magazine there enſued a 
general Conflagration and Ruin; it made a great Breach in the Toum 
Wall, upon which the Beſieged were obliged to Capitulate, who being al. 
Inwed good Quarter, and permitted to march out with their Baggage, they 
evacuated the Town. But + Diegus Ufanus gives us a Relation almoſt 
as Tragical as this, to which he adds an odd Accident that befel a Dutch 
Ship which was going into Offend with a Lading of Gun. poruder; (name- 
ly) that ſhe was blown 'up by means of a Cannon Ball : This Author is 
of Opinion, that theſe two Caſualties were not owing to what we ap- 
prehend, but that the Ball accidentally ſtruck, againſt ' ſome Stone, 
Piece of Iron, or ſome other hard Subſtance, and ſent forth abundance 
of Sparks, which were the Cauſe of theſe melancholy Aceenfions. But 
I am rather inclined to believe (in which Emanuel de Meteren ſeems to 
agree with me) that it was ſome Red-hot Ball which was ſhot with De- 
ſign to perform ſuch an Effect; for it is not to be imagined that becauſe 
a Ball has pierced through a ſingle Brick Wall, or a Ship's Plank, or 
ſtruck upon the Head of ſome Nail, that it can ſtrike ſuch a Fire as to 
be able to penetrate through a Powder Barrel: No; it is more probable 
| that ſome Deſerter going over to the Enemy, had informed them where 
ſuch and ſuch Powder was lodged, or what the Ship was laden with, 
and that thereupon they took the proper Meaſures to blow up the Gur- 
powder which is moſt uſually: done by Red-hot Balls ; for there is ne 
kind of Ball (though our Art has invented many) which is ſo conve- 
nient for conveying Fire and Deſtruction as theſe ; for they at once pet 
form the Office of a Cannon-Ball and of a Fire-Ball; add to which, 


that it cannot be perceived during the time of their Projection, whether 


they be Red-hot or not. 


ed 


1 


_— — 


+ Di, Uta, Treat, II. of his Artillgry, Dialogue XII. 
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Here we might repeat what we formerly quoted from Liſius, con- 
cerning the Fire-Balls which are commonly ſhot from Cannon ; for I 
am of his Mind when he thinks that Red-hot Balls might be as effectual- 
ly ſerviceable as Fire-Balls ; and I conceive that what ſo grave and fa- 
mous a Perſon faith ought to have its due Weight with us. Now to 


have recorded the mighty Exploits of our glorious Kings have made no 
Diſtinction between them; but have promiſcuouſly uſed the Words 
Kule Ogniſte, to ſignify all thoſe Balls which are contrived to burn Edi- 
fices, Intrenchments, Paliſades, and other Wooden Defences of War, 

which anſwer to the Latin Expreſſion Globus Igneus, vel Ignitus, or a 
Fire-Ball; this (though improperly enough) is applied to Red-hot Balls : 
Moreover, the Signification of the Latin Words Igneus, Ignitus, and Can- 
dens, is Synonymous, and they are indifferently uſed to expreſs. one and. 
the ſame Thing. 

I do not think it worth while to waſte more Time 3 in perſuading you 
that Red-hot Balls are very uſeful and ſerviceable upon Warlike Occa- 
fions, that being a Point which has been indiſputably demonſtrated by 
many Authors before me ; I therefore have nothing more to do than to 
tell you what is obſerved in ſhooting them. 


and ram it down with a Wooden Tompion that exactly fits the Chaſe of 


add to it a Wadd of Hay, Straw, or Tow, or (what will be much bet- 
ter) of the Sinews of Animals ſpread out like Tow, and previouſly moi- 


for fear any Grains of Powder ſhould be accidentally ſcattered in it; 
and then, point or level your Gun at the Place you deſign your Ball 
for, according to Art; and let it remain in that Poſition till you put in 
the Ball, which ſhall be perfectly round, and run freely down the 
Chaſe: You may take hold of it with Iron Tongs or Pincers, from the 


that it is ſlipt down upon the Wad, fire off your Piece. 


lateſt, and leaſt b to . 


ſhew that this Opinion of his is not ill- grounded, our Hiſtorians who 


Firſt you muſt charge your Gun with the uſual Requiſite of Poder, 


the Piece, the Thickneſs of which ſhall be equal to, or not much leſs 
than the Diameter of the Ball; and for the more Security, you ſhall 


Forge, which muſt not be far from the Battery: As ſoon as you think 


There are thoſe who drive Boxes made of Iron or Copper Plates into 

the Gun; and others who uſe Clay, and then ram the Ball as faſt as 
they can towards the Powder, with a Rammer armed at the End with a 
Copper Plate; but the Firſt Way I have here mentioned i is by much che e 
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ſtened. This done, you muſt carefully ſpunge the Inſide of the Piece 6 


CH AP. var. 
Of Pyrotechnic Hail, &y which are meant Caſe Shot, or Car. 
touch Shot, Partridge Shot and Grape Shot. 


W HAT Pyroboliſis mean by Pyrotechnic Hail, is a Parcel of little 
HFard Bodies, which being projected perform an Effect after 
the manner of Natural Hail; but it is ſomewhat more Hard and Pe- 
rilous; our Artificial Hail being moſtly of coarſe Gravel, River 
Pebbles, or any Stones of the bigneſs of a Pigeon's Egg, and ſome- 
times of Leaden Balls or Slugs, or little Bits of Iron, and all ſuch like 
Things. 
This Hail is uſually ſhot at the Enemy, with our Mortars or Hobbits, 
and other Field Pieces. 5 
This Shot is variouſly ordered; for ſometimes it is ſhut up in Wooden 


| Fig. 160, Caſes or Cartouches, as you ſee in Fig. 160, under the Letters A and B; 
and ſometimes in Copper or Iron Boxes, as you ſee in D and E; finally, 


you muſt run Pitch into the Interſtices of it, to keep the Bullets, Stones, 
or whatever elſe it is compoſed of, together. 
The Length of the Caſe or Cartouch ſhall be 1 4 or 2 Diameters at 


moſt of the Chaſe of the Gun or Piece it is to be projected from; and 


the Bottom of it ſhall be half a Diameter in Thickneſs, the Lid or Co- 


ver 4, and the Sides d only. I here ſpeak of Wooden Caſes; for thoſe 


with a Wooden Tompion ; upon which they pour in Partridge (as this 


which are made of Metal, muſt be quite different from the abovemen- 
tioned in every reſpect but their Length. . ale 
There are thoſe who do not take ſo much Trouble with this kind of 


Shot : They firſt load the Piece with Powder as uſual, and ram it down 


Shot is ſometimes called) to the Height of an Iron Bullet of the ſame 
Calibre with the Piece, and add a common Wadd upon it. 


Others put it into ſtrong Canvaſs Bags. I have repreſented one Sort 


to you in the Figures G and H, which is very pretty, and in the Form 
of a Bunch of Grapes: The ordering of this is very eaſy. In Letter 
F you have a Wooden Tompion with a perpendicular Rod ſtuck into 
the Center of it. The Bottom of the Bag muſt be ſewed up pretty 
ſtrongly, and then filled with Leaden Bullets of 2, 3, or 4 Ounces. You | 


mult then faſten your Bag at Top, and paſs Marline over all the Inter- 


ſtices of the Balls; in ſuch Form that the Circumvolutions of it croſ- 


ſing one another, it may look like a Net. This done; dip the whole 


into Pitch. 


Again: 
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Again; there is a Way (which is none of the maſt deſpicable) of 
OO Oe ER which is 
us. 
Take of Pitch 4 Parts, of Colophone one Part, of Wu one Part, of 
Sulphur two Parts, and a little Turpentine: Melt theſe over a flow Fire, 
and being melted, throw into them 8 Parts of Quick-Limez 4 Parts of 
Powder of Tiles; and one Part of the Filings of Iren or Mammer-ſeales. 
Incorporate all theſe Ingredients well together: Which done, add to 
them as many Pebbles or Muſquet-Balls as are needful. Whilſt this Com- 
bPoſition is cooling, make it up in Balls, that may exactly fit the Gum or 
Mortar you intend to uſe. 
There are thoſe who make this Shot into Balls with Plaſter, or Pow- 
der of Alabaſter : But I ſhall refer you to Stone-cutters and Statuaries to 
inform you, how you are to manage theſe Materials. Others again, 
make it into Balls with Dirt or Clay, which they ſer to dry in the Sun 
and Wind. 

This Shot or Hail (as we have called it) is particularly uſeful in Open 
Pitched Battles; or when the Beſiegers are reſolved upon a Storm; or 
endeavour to poſleſs themſelves of an opened Gate; or mount a Breach; 
it is then that the Cannon and Martars play this Shot in abundance, to 
introduce Death and Confuſion among the Aſſailants. 

be Requilite of Powder for projecting theſe, muſt be the ſame as is 
ordinarily allowed for a common Bullet 


C H A P. XIX. 
of ſeveral $ orts of Chain and Bar-Shot, 80. 


1 Here preſent you with Figures of ſeveral Sorts of Chain and Bar- 
* Shot, and ſome other dangerous Weapons of a like Nature; which 
are moſt commonly uſed in Sea-Fights to diſable the Enemy's Ships, by 
cutting their Rigging, Sails, Yards, Maſts, Rudders ; and for deſtroy- 
ing ſeveral other Parts of a Ship, the Names of which are known to 
Seamen only: And at the ſame time they do Execution upon the Ship, 
they may deſtroy the Ship's Company. 
The ſeveral Kinds of this Shot may be eadly apprehended by the Fi- 
gures 161, 162, 163, 164, 165, 166, 167, 168 and 169. Fig. 170 Pig. 161, 
repreſents a Box or Caſe into which the five Sorts of Chain-Sbot (which 105 163, 
you ſee) are put when they are projected. That T. rundle-Shot, which 924 _ 
you ſee in Figure 161, has its particular Box, which you ſee repreſented 163, 169, 
beneath it, and diſtinguiſhed by A; the three others need no Addition we 
to them when they are fired away. 


Al 
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All theſe will do terrible Execution in Skirmiſhes, Aſſaults, and pow- 
erful Incurſions of the Enemy, &c. In ſhort, the two laſt, in Figures 


168 and 169, will be uſeful in deſtroying Paliſado's, Fraiſes, Crow- 


Feet, Chevaux de Friſes, Herſes, Portcullices, Faſcines, and all kinds of 
Wooden Defences and Coverts. In fine, they will ſerve to ruin, and 
overſet Baskets, Gabions, Batteries, Chandeleers, e. 

I apprehend that it will be unneceſſary for me to inſtru& you in the 
particular Uſes of theſe Things, ſince a little Practice and Study will in- 
form you more to the Purpoſe, than all the Rules and Directions I could 
lay down, 


0 F 


GREAT ART. 


OF 


PART the FIRST. | 


BOOK v. 


| Which treats of ſeveral Warlike Machines, fied ond. moue- 
able, Bodies of Fire, and other W * 
well dn War as Recreation. 


CN this Book you will have a Collection of the princi- 
pal and moſt artificial Inventions in all Pyrotechnics, 
one Part of which ſhall be under the Denominaci- 

on of Machines or Engines; the other, of Bodies of 
Fire; ſome of Miſfiles or Projettiles, and Artificial 
"of Arms, not to mention the particular Denominations 


of each of them. We might indeed range them all 
under 0 80 Title of Machines; the Signification of that Word 
(according to the Definition of Aſconius) being applicable to all ſuch 
Things wherein the conſtituent Matter is not ſo much confidered, as the Ar- 
tifice of the Invention, or the Skill of the Inventor: And we may ſafely 
ſay of che Productions of our Art in general, that they can boaſt of the 
Fertile and Judicious Conceptions of "heir Inventors : From hence ir is 
that the Latins called Architects and Engineers, Igeniarii or Ingeniof, in 
' which the French have imitated them, by calling all ſuch Perſons Inge- 
nieurs ; (and the Exgliſb have not much deviated from them, in calling 
them Engineers ;) but this is no Place for cin wp, the Etymology of 

this Word to its Source. 

| K k k Kk Upon 
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Upon the whole, the Words Machine and Machination are of very 
extenſive Import; for under them are couched all Frauds, under-hang 
Practices, Stratagems, Plots, Ambuſcades &c. from whence it is that 
Cicero the Prince of Orators ſays, + Tifdem Machinis ſperant me reſtitutun 
poſſe labefactari, quibus antea ſtantem perculerunt : © They expect to ſub- 
vert me by the help of the ſane Machines, wherewith they threw me 
©* down before from my Proſperity; * here you are to underſtand the Word 
Machine to ſignify deceitful or malicious Efforts. Brutus alſo faith : + Oy. 


nes adhibes Mac hi nas ad tenendum Adoleſcentem: ] leave no Machine un- 


worked to prevail upon that Voung Man: Meaning thereby, that he leſt 
no Means unpractiſed to reſtrain his turbulent unruly Spirit. Now 1 ap- 
prehend that I ſhould have much more Reaſon to apply this Word to lig- 
nify all our Pieces of Ordnance, whether Ancient or Modern, ſuch as Can- 
non, Culverius, Chambered Peices, and other ſuch like: Under this Deno- 
mination we might alſs range Mu/quets, Arquebuſſes, or (as they were for- 
merly called) Murthering Pieces, and all other portable Fire-arms; as alſo 


Mortars and Petards, which bear a near affinity in Effect to the Ma- 


chines of the Ancients, ſuch as their Rams, * Onagri, . Baliſtæ, Cata- 


pultæ and Scorpiones, with which they beat down Walls, deſtroyed the 


nreins of Towns, and from whence they projected offenſive Weapons. 
But Lipfius (and ſeveral other Authors) has not honoured them with the 
Title of Machines, and only calls them by the general Word Tormen- 
tum, which is now uſed to ſignify our Cannon and Pieces of Ordnance ; 


reſerving Machine for Batterihg Towers, || Plutei, \ Muſtzli, running or 
rowling Towers, T Sambuce, Tollenones, and all ſorts of Scaling Enginesor 


Aſcents, and all thoſe Things, under which were fixed the Formen- 
ta beforementioned, and under which they covered their Soldiers 
when they attacked a Fortreſs or ſcaled a Wall. In truth, he was in the 


Tight to make ſuch a Diſtinction between them, ſince their Functions and 


Offices were ſo different: Juſt as here we uſe this Word Machine to 
ſignify only, certain Artificial Inventions or complicated Heaps of Ar- 
tificial Fireworks, ſuch as Palaces, Triumphal Arches, and other E- 
difices adorned according to the Rules of Civil Architecture, Caſtles, 
Towers, Columns, Pyramids, Obelisks, Colofſuſes, - Medallions, ſeveral | 


ſorts of Human Statues, and the Repreſentations of ſeveral Animals, 


together with Fountains, Terreſtrial and Aquatick Fire-Wheels, with 
ſeveral other Things of this kind, which we ſhall treat of in their pro- 
per Places; all which we have called Machines, not ſo much on the 
core of their Forms {which are vaſtly various) as on account of their 
Effects, with regard to which they not only walk hand in hand with 
the Machines abovementioned, but likewiſe exceed them very conſidera- 
bly. We might indeed have taken in all manner of Pieces of Ord- 


r 


6 — — ** * — 


I Tull. Cicero pro Hom 17, Brut, Epiſt. XVIII. * Theſe were Engine, for 
KDooting of — F Wy 


$ Theſe were wuch the {ame with our Galleries. 


1] Theſe were a kind Pre Pent-houſes or Galleries. 
4 Thele were for ſcaling of Walk. 
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nance under the general Tide ef Cams; but bocnuſd they vary 
much from each other in Form, Effect, and Property, as well as ag 
bandling; and ſince the particular Conſtruction and Uſe of each of them 
require a ſelect Treatiſe apart, in order 10 inculcate a Idea of 
them into the Reader; they ſhall each have a particular Chapter to 
themſelves in the Second Part of our Artillery. Now to illuſtrate 
that the Word Machine would be no improper Term for our Uſe, 
I ſhall firſt recur to the Teſtimony of Moſes, where he faith; + Only 
the trees which thou r OI thou ſhalt de- 
froy and cut them down, and thou ſhalt build Machines againſt the” City 
that maketh War with Thee until it be ſubdued. And in the fecond' Bunt of 
Chronicles, where mention is made of King Uzziab: $' And be made” tn 
Jeruſalem Machines invented by canning Men to be on the. Towers und s 
the Bulwarks, to ſhoot Arrows and great Stones withal. Again; that 
Illuftrious Prince Architects and great Engineer Vitravins, ſtill farther 
confirms me in what I have been ſaying, by placing Bakftz (from 
2 our modern Cannon are derived) in the Rank of Machines, gi- 
ing us their Order and Diſtinction to this effect: Machine is 
the je Aſemblage or Conjunition of ſeveral Members, and calculated for" re- 
moving vaſt and ponderous Bodies ; The Au of which it artificially con- 
trived by the Help of Wheels and ether Circular Movements. ' "The 
Scanſorium or Scaling Machine is of une Sort, the Spiritale or Pneu- 
matical Machine' of another, and the Tractorium ar Draught Machins © 
of a Third Sort. The Scaling Sort is adapted for Perſons to climb up, by 
means of Croſs Pieces of Mood or Steps, without any danger, and 10 help 
in the overlooking of a Place, The Pneumatical Sort, by the Inflation of 
Wind or Air, expreſſes Organmc Sounds, &c. And the Draught Sort it for 


Machines do not jo much glory in their artful Contrivance, as in the Bald- 
| meſs of the Attempt, and are compoſed of Chainings, Tranſums, Bindings, 

Joints, Buttreſſes and Props, The Wind Machines are capable of very 
wtable Effetts, But the Machine Traftoriz or Draught Machines, are = 
the moſt Noble of all, as they are more Magmficent, and with a ſhare of Pru- 
| dence applicable to mighty Uſes: The Attion or Motion of ume of 2 * 
Mechanical, and of others Organnical. Between Machines and ( 
there ſeems to be this D 


ifference (namely) the Firſt of them A” ; 
the help of many Hands or. additional Strength to affift them in the per- 
formance of their Efes: Such as the Baliſte 1 
Preſſes. And the latter on the other hand operate by the flight artful 


Touch of A fingle Perſon, | as may be abſerved in the Projettions of the 
pions and d | 46 wage are I IO "Wc . 
— 


e AK. 1 his ne el} pur Pſlges Our Engl Verli h w E. 1 
{ow Chr, Book II. "Chap. XXVI ver. vi vero wer * ngine, ff 
This was an ** compoſed of a a great Number of Wheels or * 


carrying, removing or raiſing up great Weights or Burthens. The Scan 


— 
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Reſpetts and Occurrences, and without them we ſhould be oftentimes em- 
barraſſed in the carrying on of Works, j ö 
From hence there may be thoſe who will object againſt me, and 
fay, that our Cannons, Mortars, Petards, &c. might be more pro. 
perly called Organs than Machines, and that they particularly ought to 
be called ſo (according to the Definition above from Yitrwvius) becauſe 
the greateſt Part of them may be managed and governed by one Per- 
ſon. Bur to this I reply; that the Word Organ cannot for that 
Reaſon obtain with regard to' the Greater Pieces, fuch as ſome of 
the larger Cannon and Mortars, which cannot be loaded and play- 


ed by one Gunner, or laid to paſs by one Pyroboliſt; but require the 


Work of many Hands ; add to this, that they not only require to be 
tended by a Number of Men; but it is alſo neceſſary to have 
Horſes to move and tranſport them from Place to Place: But I muſt 
confeſs that Muſquets, Piſtols, and other Portable Arms might not 
improperly be called Organs, as well as the Scorpiones, Bows, and 
Croſs-Bows of the Ancients : However, if this will not fatisfy you, 
e'en call them Machines, as we have called our Cannon, and as the ce- 
lebrated Ericius Puteanus has called them in his little Book of the 
Treble-Barrelled Gun invented by Mic. Flor. Langrenus, where he 
faith: At length, though late, the Firelock, that Machine of Ma- 
chines, was invented, and was firſt uſed by the Danes. (And a little low- 
er) Now fince this Machine is contrived to carry three Bullets, ver 
conveniently and in very little Room, &c. And a little lower he does 
not even ſcruple to call Piſtols Machines. This anſwers very much to 
our Purpoſe ; but let us reſume our Subject. Comprehending then all the 
Warlike Inſtruments above recited under the general Denomination 
of Machines, we will under the Title of Bodies of Fire take in the 
ſeveral Pyrotechnic Tubes or Caſes as well Recreative as Warlike, 
Cylinders, Stocks, Barrels, Sacks, Baskets, to which we will add 
Crowns, Garlands, Fire-Hoops, Staves, Cups, and all other Arti- 
ficial Fire-Works of that Kind. Under the Title of Mzfiles (by 
which are meant Projefiles) we will range Fire-Darts, Arrows and 
Javelins, Fire-Pots and Flasks: Under this Head we might alſo 
diſpoſe of our Recreative and Military Globes, all which we have 
amply treated of in the Preceding Books ; but each of them be- 
ing already diſtinguiſhed by particular Appellations, they ſeem to be 
excluded from this Liſt: And indeed they bear little or no Reſem- 


blance to theſe in Point of Form, though they may with as much 


Propriety as theſe be ſtyled Projectiles, from their being either thrown 
or ſhot. In fine, under the Title of Artificial Pyrotechnic Arms 


we comprehend Targets, Shields, Swords, Poles, Clubs, and Lances. 
And upon the whole, as theſe Things are partly Recreative and part- 
ly Warlike, we will divide this Book into two Parts; the Firſt of which 
ſhall treat of the Former, and the Second ſhall inſtruc you in the * 
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C H A p. 1 | 
Of Artificial Shields and Bucklers. 
ns LR. 


of the \ Workman. 15 exek of theſe TY Boards trace out « Spina | 
Line, beginning from the Center of each of them, and continue it 
within an Inch of the exterior Circumference of them: The Revolu- 
tions of theſe Spirals muſt be Parallel or Æquidiſtant from each other, 
and their Diſtance may be 3 or 4 Inches or Fingers. Along theſe Lines, 
you muſt cut out a Groove of equal Breadth and Depth throughout, 
with an hollow Chiſſel (I ſhewed you ſome ſuch in Book III.) or ſome 
ſuch Tool, ſo that theſe Grooves tnay Either hear the Form of a Con- 
cave Semi-Cylinder, or of a Parallelopiped. The hollow Channels or 
Grooves when they are narroweſt ſhall be always 6 Lines, and when 
broadeſt one Inch. Theſe Spiral Cavities muſt be wrought upon each 
Board with ſuch Exactneſs and Nicety, that when you come to join 
them together the outward Extremities of each may exactly meet and 
correſpond with one another, in ſuch manner that from theif Meeting or 
L149 Ws Ter- 
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Termination they may mutually involve together, and form a Spiral 


Hollow Cylinder; and therefore if you would have them anſwer cu- 


riouſly in this particular, you muſt ſo order it that. the Spiral Line, 
you firſt draw upon the aforementioned Boards, may be exactly in the 
middle of the Channels or Grooves which you cut out, or fink into 
them. This done, you ſhall fill the aboveſaid hollow Spiral Cylinder 
with Quick Match looſely twiſted, or with a fow Compoſition ſprinkled 
over with a Gum Water, that it may ſtick together and adhere the ber. 
ter; to the end that when you come to join your Boards, the Compoſ- 
tion may not fall out of your Spiral Cavities, and by that means waſte 
your Time and fruſtrate your Labour. This done, nail them together, 


and to ſecure them ſtill the better, you may alſo glue them. After this, 


his Arms till che whole Proceſs of its Operation is compleated. See 


you ſhall trace out a Spiral Line ppon the outward Surface of either of 
your Boards, (ſo as exactly to correſpond with the interior Spiral) which 
muſt be bored with ſmall Holes, into which you muſt thruſt the Fuzes 

of ſuch Crackers as I gave you in Fig. 108 under the Letter B, which 


Crackers muſt be at the Diſtance of two good Inches from one another, 


for fear when any one of them in particular goes off and burſts, it ſhould 
ſome how or other incommode thoſe next to it: And therefore muſt 
their Fuzes be firmly glued in the Holes they run into, and themſelves 
be well glued to the Board, and re-inforced with thin Iron Plates on the 
Outſide, or with good Marline or Packthread to prevent them from fly- 
ing abroad. To the Inner Side of this Shield (by which is meant chat 
Side of it which is next to the Body) you ſhall faſten two Straps or 
Loops of Leather, or ſomething of that Nature, that you may conve- 
niently handle your Buckler. In ſhort, you muſt paſte or glue a ſingle 
Paper over all theſe Crackers, which muſt be done ſo artfully as to ſwell 
out in a round Knob or Boſs, or elſe project in a Spike or Point towards 
the Middle, and by means of the Boſs or Spike bear the exact Reſem- 
blance of a real Warlike Shield : And in order to diſguiſe the whole the 
more effectually, you ſhall paint it over of an Iron or Copper Colour. 
There now remains nothing farther to do in this Caſe, than to bore an 
Hole whereby. to fire it, if ſo it be that your Inward Cavity does not 


come out to the Edge of the Shield. When you would have the Plea- 


ſure of ſeeing the Effects of this, ſer fire to the incloſed Matter without 


apprehending any Danger, and let the Perſon that holds it ſtand firm 


at the Exploſion of each of the Crackers, and not offer to throw away 


Pg 17h . „ 


e 


rig. 172. What we have ordered for the preceding Sort as to the Proportions. 


of the Boards, the Form, Size, Spiral Lines and Caviries, the filling of 
them with Quick Match, the Faſtening and Conglutination of 5 — 
— — a Boar 
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Boards, the Straps or Handles, and the Manner of covering the whole, 
muſt be likewiſe obſerved in the Conſtruction of this: There is only 


this one Article that conſtitutes a difference between them, (namely) 


That inſtead of Paper Crackers parallel to the Plane of che Surface of 
the Shield, you muſt tick in Running Roc bers or Tron Crackers 


cularly © the {id Plane : The Holes for receiving thera ſhall-be bored 


cloſe home to the included Match or Compoſition, and ſhall be of ſuch 


Breadth as is required by the Size of your Rockets, &. Obſerye here, 
thar your ner Cariry that lch your Math, wer be mide 2 Hite nar 
rower than in the 


Courſe in that Spiral Direction, and ſucceſſively preying upon. the in- 


cluded Matter, its breathing Holes or Vents are larger, and in greater 


3 by its driving out dels Rockets and Tron Crackers than before, 


whale. bes Bi. 19%. | Place where — tt rag wes [ect 1 
Pig. 172. a 


ö 


a sor m. 


The me which you ſee in 173, repreſotgs the Fotm Fon ancient Fi 173. 
Eſcutcheon. 


This alſo is conſtructed much after the ſame manner with 


the above Shields, it being compoſed of two light Boards: But there is 
chis Difference ſubſiſting berween them, that the Interior Cavity of this 


only a Complex 


is not formed in a tine or Spiral Direction, but is 
Line according to the Breadth of the E/cutcheon ; I mean, that you 
muſt draw Parallel and Vertical Lines (at the Diſtance of at moſt a Fin- 


ger from the Edges of the Boards) which laſt muſt alternately be pro- 


_ duced from the Extremity of one Parallel Line to another; fo — by. 
their mutual Terminations in each other, they may all together form as, 


Shield; becauſe the Fire purſuing its 


| it were one continued Line, and conſequently that the Cavities hollowed 


out in that Direction 


may be one continued Cavity compoſed of ſeveral. 


Branches (ſomething like the Meanders of a River) deſcending from the 
Top of the Efcurcheon to the Bottom. The Parallel Lines or Cavities 


all be 2 or 3 Fingers from each other, as we aid above. The Holes 
your Running Rockets or Crackers myſt be in ſuch 


which you bore for 
order as not to be directly under each other, but in ſuch a Poſition as to 
be Tri 


or form a Rhombus, compoſed of two ſimilar and equilatera Ten 
by means of which the Rockers, &c. will be at a convenient Diſtance 


from each other. As for any thing farther relating to the Eſcutcheor,,, 


iangular-wiſe, or in ſuch Manner that four of them may include 


it is the ſame with what we have above directed. You may contrive to 


give it an artificial Belly or Swelling in the Middle according to the Big- 


neſs of ir, that it may have the better Appearance, and hotell ene 


towards the Middle it may have the Shape of a Pan-tile, or r ſomething. 


of that kind. 


SORT 
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SORT 1Vv. 


I here preſent you with another Eſcutrbeon which is of an Oval or 


Fig. t74. Elliptic Form, as you may ſee in Fig. 174: The Conſtruction of this is 


ſomething like that of the preceding; but inſtead of ſingle Rockers or 
Crackers, you muſt have little Wooden Boxes, or Paper Caſes, or Cartouches 
as A, filled with Running Rockets, which ſhall be alternately diſpoſed 
as in the laſt Sort, (viz.) Triangularly or Rhombuſidical. Your Cayi. 
ties aforementioned muſt be in Proportion to the Length and Breadth 


of the E/cutcheon, and the Parallels may be joined as in the laſt Sort by 


Vertical or Tranſverſal Lines or Cavities, which ſhall turn to and exad- 
ly humour the Sweep or Form of the Eſcutcheon, as in the' foregoing 
Sort, Upon the whole, you may (if you pleaſe) make your Inner Ca- 
vity in a Spiral Direction, exactly anſwering to the Form of the Eſcur. 
cheon, and then diſpoſe of your Boxes or Caſes juſt as you did with the 


| Rockets and Crackers in the firſt and ſecond Sort: However, you muſt 


take care that the Revolutions of your Spiral Cavities (and the fame 
thing muſt be obſerved, if your Cavity is wrought in a Rectilinear Di- 
rection) are at a much greater Diſtance from each other than in the for- 
mer Figure, and that, in Proportion to the Size of your Caſes, which 


upon the ſcore of their Largeneſs ought to be at a greater Diſtance 


from each other than the ſingle Rockets and Crackers that do not pro- 


| duce ſo great a Fire. If the aboveſaid Caſes are made of Wood, they 
ſhall have their Bottoms bored with a ſmall Hole, into which you muſt 


thruſt one End of a little Fuze (made of Copper or Iron) filled with 

Meal Powder, which muſt be driven very hard in it; the other End of 
each of theſe Fuzes ſhall go into the Board which forms one Side of 
your Eſcutebeon, and muſt bear upon the Combuſtible Matter contained 


within it through ſmall Holes made to receive them; and by them the 


Fire will be conveyed to your Caſes of Rockets, and cauſe them to de- 


part. If your Caſes are made of Paper, you may leave them open at 


Bottom, and let them into the Outward Surface of your Eſcutebeon to 
the Depth of two or three Lines, and ſecure them faſt with Glue, hav- 
ing firſt bored little Holes through the Board aforeſaid, (which muſt be 
filled with Meal Powder) which muſt be exactly under the Middle of 


the Caſes. This done, you ſhall head up all your Caſes with Cornets 
or Paper Cones, if ſo it be that the outward Surface of your Eſcutcheon 


is to be flat and bare, but if it is to be fomewhat raiſed or ſwelled in the 
Middle (which may be eaſily done by a Covering of Paper or Cloth) 


| their Heads ſhall be flat. Any thing farther relating to this, may be 
gathered from what has been ſaid of the preceeding Sorts of theſe 


Shields. 


SORT 
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SORT V. 


The laſt Sort of Buckler, which you ſee in Fig. 175, cannot be per-Fig. 175. 
formed till you have a previous Knowledge of the Conſtruction of Fire- 
Wheels : I ſhall therefore reſerve what 1 have to ſay of it till I have 
treated of Wheels : I ſhall only here inform you, that this Eſjeutcheon 
may be of what Form or Figure you pleaſe, and that it muſt be made 
but of one ſingle ſolid Board, and that the Surface of it may be flat, of 
ſwelled out in a Boſs in the Middle of it; and finally, that the Fire- 
Wheel muſt be fixed exactly in the Middle of the Eſtutcheon or Buckler, 
upon a ſmall Axle or a round Pin firmly driven into the Wood, that it 
may turn round the more freely. Every thing farther concerning this 

| Machine will be taught by the Sequel: kd 


i 4 | 
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e AP. 1 vs 
Of FIRE-CUTLAS SES. 


AAAKE a Cutlaſs of two Pieces of ſmooth dry Wood, after the Fa- 
ſhion of a Poliſh Sabre or Turkiſh Scymitar, with a crooked Back : 
and only one Edge, as may be ſeen in Fig. 176: Put the Edges of your Fig- 176. 
two Boards together, and keep the Back open to the Breadth of two or 
three Fingers, ſo that between them there may be a Hollow; whoſe 
Profil or tranſverſal Section anſwers to ah T/o/celes Triangle. Divide 
the whole Length of this Cavity by little Triangular Partitions of 
Wood, exactly fitting the Form of the ſaid Cavity, and glue them well 
to the Innerſides of your Cutlaſs, and to faſten them till the better drive 
little Wooden Pegs into them from the Outſide, or elſe little Brads. 
You ſhall then add a Gripe or Handle to it; that it may be conveniently 
handled and managed. But before you faſten in your little Partitions, it 
will be proper for you to make a little Groove or Channel within-fide, 
right over the Conjunction of the two Edges of your Boards, into which 
you muſt put S/ow Compoſition to the Height of half a Finger, or elſe 
you may lay Qyick Match in it, and cover it with a thin Sheer of Lead, 
or with a thin Slip of Board, over which you muſt glue or paſte a Piece 
of Paper, to keep it down upon your Priming. You miſt hot forget to 
bore little Holes through which your Compoſition or Match may corre- - 
2 with each of your Partitions, and accordingly fire the Running = — 
| Rockets (or Squibs) Stars, Sparks, Light-Balls, or other ſuch like Thin gs 
where with choſe Partitions are uſually filled up. In ſhort; aftet having 
paſted a ſtrong Paper over the Back of your Cutlaſs; you ſhall coat it all 
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each Side of the Blade ſtick Crackers in Saltier; that is, in Form orm of 
St. Andrew's Crofs, as may be obſerved in the Figure. The Touch-hole 


of your N 
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round with a Cloth, and paint the Blade of it in Imitation of Iron. If 


you would have any additional Pleaſure from this Machine, you may on 


where you are to fire your Coppin or Match, muſt be — rent 


- ,GHAF. . 
| Of « an | Artificial + Hangor or Dagger. 


Fig. 199 Tu E Forks of the Hanger which you 8 in . TH 177 is not t very 


different from that of the Cutlaſi I juſt now deſcribed : This like 


the former is made of light dry Boards. The Edge of it is hollowed in 


the Form of a Concave Semi-Cylinder; in which you are to fix Rockets 


of 8 or 10 Ounces, more or leſs. in Proportion to your Hanger, and in 
Proportion to the hollow Edge of it: Vou ſhall fill them with one of 


the Slow Compoſitions I have already given; but for want of them, che 


following Compoſition will do very well. Take of Powder 5 Parts; of 
* Mer 3 Parts; of Coal 2 Parts, and of Sulphur one Part ; beat, mix, 


and incorporate them well together, and fill up your Rockets with it to 


the Brim, without capping them or adding any Report to them as is | 


commonly done for . Rockets z in ſhort, without heading up or boring 


them at all, lay them open one upon another in the hollow Edge of your 
Hanger, and gluing them well on, cover them over with Paper. Far- 
thermore, you may on each Side and on the Back of the Blade ftick 
Paper Crackers, in duch a manner as not to be ſhaken or torn off: TO 


conclude, each of your Crackers ſhall correſpond with the Rockets by 
little Fuzes filled with Meal Powder, through which the Fire Way be 


wars to them from the Rockets. | 


CHAP. IV. 
of ARTIFICIAL SWORDS. 


JT is waſting of Time to beſtow more of 1 it upon the performance of 
any Thing than the Nature of it requires; a due Regard to which 
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Fire-Sword which you have in Number 178, needs nor the leaſt Expla-Fig. 178. 


nation; for it differs in nothing but in Form from rhe 4 


Artificial Hanger 


above deſcribed : Therefore to avoid an impertinent Repetition of what 


has already been ſaid, and the Trouble of inventing new Terms; I 
ſhall tell you in few and plain Words, that the Conſtruction of the 
Fire-Sword does not vary a Nail's-breath from the Conſtruction of the 
Hanger above. 


2 : ” . . 3 0 6 * . +a * . * * * 
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CHAP. V. 


Of FIRE-POLES vr RODS. 


OUR Fire-Poles ſhall be of the Length of 10 of 12 Foot, and of Fig: 149. 


the Thickneſs of 2 Inches at moſt, You muſt hollow one of the 


Ends of it with 3 or 4 Flutes to the Length of 2 or 3 Foot. Into one of 


theſe Flutes you muſt fix Rickets or Squibs prepared after the manner 


we ordered above; but in the others, you muſt fix Paper Crachers on- 


ly; after having bored Holes through the Body of the Pole through 


which the Rockets may have Communication with the Grackers : Wrap 


them then neatly in Paper, the more effectually to deceive the Spectas 


tors. See Fig. 179. 


CHAP. 
Of FIRE- WHEELS. 
„ 
HE moſt common and ſimple Sort of Firt-Inberli is that which 


= you ſee repreſented upon our Shield or Eſeutebeon in Fig. 175. It 
is made of light Fir or Lime-Tree Boards well jointed together, and 


wrought in an Octangular Form. In the Center of it is a little Nave 


into which the Spokes of the Wheel are fixed, which ſupport the Fell. 
The Eight Sides of this are fluted or hollowed juſt as we have ordered 


for the Hangers and Poles; into which Flutes or Grooves you glue 


Fig. t54. 


large Rockets (namely) one, two, or more, according to the Dimenſions 


of your Wheel. But it is in this Caſe neceſſary that your Rockets ſhould 


be bored juſt like Sky-Rockets, and filled with the uſual Rocker Compoſi- 


tion; they ſhall likewiſe be choaked at Top, ſaving only a moderate 


Hole in the Head of each, by which the Fire when it has conſumed 


one 
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one of them may paſs to the next to it, and fo on till they are all bur- 
ned out ſucceſſively one after another; but the Head of the laſt muſt 
be carefully ſtopped or cloſed up, and you muſt ſome how or other 
contrive that it be not in danger of being accended nor incommoded by 


the redundant Fire iſſuing from the firſt. To conclude, you may to 
this laſt Rocket add a Report of Corn Powder. 


SOR T II. 


Fig. 180. This heel is a little more Artificially contrived than the foregoing, | 
As to the Form of it, it is perfectly round, and has a Flute or Groove 
all round the Convexity of it, into which are fixed ſuch Rockers as we 
ordered above : On each fide of the Fells (as they are commonly called) 

you muſt firmly fix Paper Crackers, which ſhall correſpond with the 
Rockets by little Fuzes filled with Meal Powder. Fig. 180 will give you 

a compleat Idea of every thing elſe relating to it. 


SORTS III and IV. 


Fig. 181. The Conſtruction of the hee! I am now going to give you is much 
the ſame with that of the Firſt Sort, and in point of Form is exactly like 
it. But this exceeds the foregoing two, inaſmuch as it has two Rows or 
Revolutions of Rockets, in conſequence of which it has two contrary 
Rotations (namely) to the Right and the Lefr, or Forwards and Back- 
wards. But you may imagine that theſe Rotations arc not performed at 
the ſame time; but whirling round in one particular Direction till the 
lower Range of Rockets is ſpent, it turns back again by a Retrograde 
Rotation when the upper Roc kefs are fired, by means of a private Fuze, 
Caſt your Eye upon Fig. 181, where you will ſee how all this muſt be 
)J 1 
Obſerve here that all the Rockets (or Wheels) we have here mention'd 
muſt be either in a Horizontal or a Vertical Poſition; that is, whilſt 
they are burning, they muſt turn upon an Iron Axle (ſuch as you ſec in 
Fig. 182. Fig. 182) either parallel to the Plane of the Horizon, or perpendicular 
Fig. 204-to it. Under Fig. 204, I have repreſented an Horizontal Wheel di- 
ſtinguiſhed by the Letter E, and cloſe by it a Vertical one in the Letter 
G. Remember here that this Horizontal Wheel holds the Fourth 
Place of Fire-Wheets; becauſe it is in ſome ſort different from the reſt; 
its ſuperior Plane being all ſtuck full of Running Rockets (or they may 
be Sky Rockets if your Wheel is big enough ;) add to which, that the 
Conſtruction of it approaches pretty near to that of the Shield or 
Buckler of the Second Sort, with regard to the Rockets that are ſtuck 
into it: As to any thing farther concerning this V beel, you may ga- 

ther it from what has been ſaid of the preceding Sorts. 


Beſides 
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Beſides this; I here give you a round heel, of which is formed a | 
Baſon of a Fire Fountain. This you have in Fig. 202, diſtinguiſhed Fig. 202. 
by the Letter B. The Plate of it is pointed out by E, but the true 
Orthography of it, and the manner how it is to be contrived ſo as to 
turn round upon a Tube or Caſe of Compoſition may be ſeen. in F. But 


let us go on, for we ſhall have occaſion to ſpeak more particularly of 
this in the Sequel, 


80RT . 


In order to Gios this Fifth Sort of Wheel, 10 muſt firſt have a Fig: 183z. 
pretty large Wooden Bowl or Diſh, with a broad flat Brim, ſuch as you 
ſee in Fig. 183, under the Letter B. Then you muſt have a light, dry, 
ſquare Board, of 2 or 3 Foot in Breadth each way. Saw off the Cor- 
ners of this Board and convert it into an Octangular Table, and cut out 
a round Groove (or as the Original has it Semi-cylindric) all round the 
Thickneſs of it. This done z cut out a large round Hole in the. mid- 
dle of this Octangular Board, in which you muſt fix a Water-Globe, or 
ſomething of that kind, or ſuch as thoſe we gave you in the Third Sort 
of Running or Leaping Globes; but be the Ball what it will, you muſt 
ſo order it that one of its Hemiſpheres may be hid and received in your 
Wooden Bowl, and the other riſe up above your Octangular Board: 
Nail down this Board upon the broad Brim of your Bowl or Diſh, and 
fix your Globe in the middle of it, as we ſaid above, and tye it down faſt 
with Wyre, or ſecure it by any other Contrivance ſo as to prevent its 
eſcaping out of the Bowl. - T bi done; glue ſuch Rockets as we ſaid a- 
bove in the Groove that runs round the Thickneſs of your Board, lay- 
ing them cloſe after one another, ſo that ſucceſſively taking Fire from 
one another, they may keep (as long as they laſt) whirling the Wheel with 
one uniform Rotation. If you will you may add on each ſide of the hee! 
three or four ſuch Boxes ot Caſes as we mentioned above, which muſt be 
erected perpendicularly to the Plane of your Octangular Board: To con- 
clude, you may upon the ſame Board or Plane range a Number of Crac- 
lers lengthways following one another; of theſe you may not only have 
one Tire or Range, but two or three Tires one within another, juſt as you 
fancy, and as the Extent of your Wheel (as we have called it) will permit. 

Your private Trains or Fuzes ſhall obſerve the following Gar ; ficſt 
conduct one to the Rocket which is to take Fire the firſt 425 the Globe 
fixed in the middle, whoſe Side muſt be pierced cloſe home to the Com- 
poſition it contains; let this Train be of Meal Powder and cloſely cove- 
red up. Vou muſt then have Trains or Fuzes of Communication from 
the Rockets to each Box or. Caſe, and from them to each Cracker, and 
from the outward Ranges or Tires of Crackers to the Inner, if 61 Sh 


| that you have more than one. All cheſe Trains nuſt be of Meal Pow- 
der. 
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Fig. 183. 
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The Boxes or Caſes muſt be ordered and fixed, as we directed in ou; 
Fourth Sort of Shields, Finally, the whole as compounded of all ite 
Parts ſhall be univerſally coated with Pitch, fo that your Wheel bei 
committed to the Water, that Element may not have the leaſt Adin 
tance into your Trains, Rockets, Caſes and Crackers, nor into your 
Bowl or Diſh for except it be very ſubſtantially coated over, your La- 
bour will vaniſh in Smoke, or (to ſpeak more proper in the preſent caſe) 
turn into Water, and balk you of the Diverſion you expected. In 
doing this then, the Pyroboliſt will have nn Opportunity of diſplaying 
his Induſtry and*Skill. - 
Obſerve here this Firework muſt be enkindled in the Middle of it 
and as ſoon as your Compoſition is thoroughly fired you muſt eaſe it gent. 
ly down into the Water. Caſt your Eye upon the Fig. where you will 
ſee a Curious Repreſentation of every thing we have here deſcribed, 
diſtinguiſhed by the Letter A. 2 FE 


CHAP VIL 
| Of Artificial Clubs or Maces, 
= 5 O R 14 and II. 


Shall not here take up your Time with a particular detail of the ſe- 
veral Sorts of Clubs which Pyroboliſſs have been pleaſed to invent and 


deſcribe; for (as I have already ſaid) I do not propoſe to dwell upon any 


thing thar is trivial, nor to ſweep out our Pyrotechnic Granary to the 


minuteſt Straw, but only by an aſſiduous Labour and Induſtry to pick 
out the choiceſt Grains of our Pyrotechmc Stores for you: And there- 
fore I ſhall only preſent you with the three following Sorts. The two 


Fig. 184. 
and 185. 


firſt of which Fig. (184 and 185) are perfectly like the Water Globes of 
the Seventh and Ninth Sort, and therefore I ſhall refer you to them for 
the Conſtruction of theſe. You need only add handſome turned 
Handles to them, ſuch as you ſee repreſented in the Figures themſelves, 
or any other chat our Pyrvboliſt ſhall like better. To this I ſhall ſubjoin | 
a Compoſition that I take to be more proper and convenient for theſe | 
chan what is ufually made for Water Globes. Take of Pitch 1 1b; of 
_ 511; and of Coal 3ij; beat, mix and incorporate them well co- 
gether, and ſprinkte them over with any far, oily Subſtance or with 
Brandy, and charge your Balli with this Mixture: Or if you pleaſe to 
make uſe of the Compoſition we ordered above for the Curia it will 


do very well and is very fit for this purpoſe, 


SORT 


* 
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Get a Club turned with its Handle and a 8 —— Head, and let Fig. 186. 
ir have a Sphervidical Cavity withinfide z but this Caviry muſt be ſo con- 
trived that the Solid Subſtance of the Wood or Shell be throughout of 
the Thickneſs of five Inches at leaſt: Or elſe it may be bored with a 
round Hole from the Top to the Middle of it, of the Breadth of 3 or 4 
Inches. Farthermore, you muſt bore the Sides of it all round with 
Holes of the Diameter of 3 or 4 Inches, and to a Depth anſwering to 
the Length of a Running Rocket, all which Borings moſt rend to the 
Cavity in the Middle. 

You muſt then bore fine Holes branching from the Boden of theſe 
great Cavities, to that in the Middle, in which they muſt all terminate; 
and theſe ſhall be filled with Mea! Powder. This done, make Paper 
Caſes upon a Rowler, which muſt be a little leſs in Diameter than the 
Cavities abovementioned; theſe Caſes ſhall be neatly paſted together, ſo 
as to flip eaſily into the Cavities they are to be fixed in; and if you will, 
you may make Paper Bottoms to them, provided that thoſe Bottoms are 
' Pierced in the Middle to give the Fire Conveyance to the Rockets which 
are confined within them: Having fixed them in the Holes of the Head 
of your Club, you muſt cover each of them up with a Paper Cone, af- 
ter having capped all your Caſes with a round piece of Paper, to 
keep them from falling out-of their Holes : You may fill the middle- 
moſt Cavity of you Club with the Compoſition we juſt now gave for the 
two foregoing or you may uſe the following, which is much of 
the ſame 3 Take of Salpeter one Ib ; of Sulphur 1b ſs; of Pu 
der 31 ih; ; of Coal 5 ij. Finally, dip the Shale Body of your Club, armed, 
as it is With its pointed or conic Heads, into a good Quantity of melted 


Pitch,” or coat it over with Glue; in a Word, Paint it over of want Co- 
lour you pleaſe. See Pig. 8 
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. CHAP; VIII. 
Of the FIRESTAFP or STICK. 
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HE Fire-Staf may ſometimes fupply the want of an \ fei Fig. 187, 
Wheel, inaſmuch as it is contrived to turn and whirl round u 
ms Nail or Axle, which is an Action common to Fire-Wheels; As 
to the Conſtruction of it, it is neither very coſtly nor troubleſome : You 
ue to fill two Sky-Rockers of what Size you will with a ſutable Compi 


up to the Brim ; and bore them to 5 of their Height with a proper 
Borer 
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Borer or Taper-bit. Then get a ſolid Wooden Ball turned with two 
Arms or little Axles Diametrically oppoſite to each other, and exact 
fitted to the Orifices of the Rockets into which they are to be ſtuck. Bore 
then an Hole through the Body of your Ball, interſecting the Imaginary 
Line which paſſes through the Center of the Arms or Axles of your 
Ball at right Angles: To the Outſide of theſe tuo Rockets you may fix 
Crackers all on the ſame Side ; but their little Fuzes muſt be 2 or 3 Fin- 
gers from the Orifices or Heads of the ſaid Rockets. On the Side oppo- 
ſite to theſe Crackers there muſt run a long Tube or Fuze, through 
which the Fire may be conveyed from the firſt Rocket that burns out to 
the Choak of the other ; which ſhall be covered with a little Paper Cap, 
as we ordered formerly with regard to Rockets that run upon Lines. In 
the Profil (Fig. 187.) you ſee the Wooden Ball with its two Axles diſtin- 
guiſhed by the Letter A, as ſtuck into the Orifices of the Roclets; B 
and C are the two Rockets as filled with Compoſition, and bored as they 
| ought to be. E and F are the Paper Crackers. D the Tube or Fuze; 
the reſt may be learned from the Figure itſelf. 
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CHAP. IX. 
Of te FIRE-CUP. 


Fig. 188. ()®PER a Cup or Goblet to be made of Wood or Metal, after the 
_ _W. Paſhion of any Drinking-Cup that you like beſt ; as for me, 1 
find none better adapted to this Purpoſe, than that which you ſee repre- 
ſented in Fig. 188: The Lower Part or Leg of it muſt be bored from 
the Foot up to its Concavity, into which Boring you ſhall thruſt a 
Wooden or Metal Fuze filled with the following Compoſition, which 
will yield a very black obſcure Fire. Take of Pitch 3; iii; of Sulphur 
3 ij; of Coal 3 j; of Crude Antimony 3 ij; and of common Salt 3 j. 

Fill the Capacity of your Cup with Running Rockets (or Squbs) a- 

ter having falted the Bottom of it over with a Mixture of Meal 

and Corn Powder to make them fly out. Shut them in, and cover them 

with a round Board of the Thickneſs of 3 or 4 Lines, and that, to ſuch 

a Nicety that the lower Surface of it may bear upon the Heads of the 
Rockets, and its Circumference exactly correſpond with the Concavity 

of the Cup. Then pitch the remaining Cavity of your Cup up to the 

| Brim, and cover the round Beard upon the Rockets with a tarred Cloth, 
to keep it tight, and to prevent any of the Pitch from running in among 

the Rockets, - 2 


Ihe ingenious Pyroboliſt may apply this Cup to a thouſand artful 
Uſes; particularly in drinking to the Health of ſome Perſon of mew 
„ wy : 100 
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tion. He need only firſt fire the Fuze or Caſe that runs down to the 
Center of the Foot of this Goblet, and whilſt chat is burning, toſo off 
it once what Liquor is in it, and immediately lifting it above hie Head, 
keep it in that Situation till the Rockets art fired and flown out of the 1 
Cap: But I muſt here tell you, it is proper that you Hou, Zhave ö 
no more Wine in it than may be drank off at one or co Gulps ; or elſe 
it may be neoeſſary for the Drinker to have a Threat formed aſter the 
Germen Faſhion {I ask Pardon) I mean the Grecian; to ſwallow it 
down at once, if there be a good Quanitity of it; for in this Caſe you not 
only run the Hazard of burning your Noſe, but alſo of ſpoiling your 
whole Face. m CEO ITE OTIS Fn 
RY 200 and 201, EY wilind bas. Kall 


CHAP. Xx | 
07 Arcificial Caſes or Tubes. 


0 F all the Pyrotechnical Inventions chat have vow wakes to . 
there are none ſo important or neceſſary in the Conſtruction of Ar- 
tificial Pyrotechnica Machines (which we ſhall treat of in the ſubſequent 
Chapter) as theſe Caſes or Tubes; for I believe it is " impoſſible to think 
of any Contrivance, that would be more proper to fill up, ſupport, and 
bear a whole Machine, of to throw out ſuch a Diverſity and Redundan- 
cy of Fires, in what Order and Succeſſion the Pyroboliſt thinks fir to pre- 
ſeribe, than theſe Caſes, which are uſed in Pyrotechnics : And there- 
fore I ſhall here preſent you with ſome of thoſe Sorts which are in the 
greateſt Requeſt among Fire-Engineersz and that, in ns moſt _ 
% *. L am able. To begin, 


* : ? 
$ * * 19 5 * : * 95 


$0RT 4 


* Fig: 189 yo Wein che « Contrfton of » 0%, eompate cer. OY 
ne whoſe Height is arbitrary, and may be as you pleaſe, 
Now all theſe Boxes have hollow Bottoms adapted to feceive and cover 
e If theſe Pieces are 
made of Wood they muſt fo exactly fir, and receive each other, that if 


may be difficult to diſtinguiſh the whole from one continued Piece: 1 


aa the other hand they are made of Paper (which I like beſt both s 
the ſcore of their Strength and Lightne&) you muſt, in Cofifiderations —* 
that chey ase all of one Size, paſte om a Foot of Bottom of about a 
palm in Height to each of them, the Interior Circumference or Con 
viy of which Bottoms mult exactly fic and correſpond with the Con- 


O O O o vexity 
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vexity of the Boxes or Cartouches themſelves: In ſhort, they muſt be ſo 
contrived as to lip into and fit each other. 8 


I know of nothing more convenient for the Conſtruction of theſe 
Boxes than the Engine diſtinguiſhed by the Letter A, and the two Cy- 
lindrical Formers by B and C, upon which (having previouſly greaſed 
them over with Soap) you faſhion your Boxes juſt as you think Proper, 


by paſting one Revolution of Paper upon another, turning round your 


Former which has an Axis at each End, ſuſpended upon two Crutches. 
and having an Handle at one End to turn them round with, Be. 
ing thus formed, put them to dry by a moderate Heat; for if you 
dry them ſuddenly by a brisk Fire, they will ſhrivel up: And therefore 


as ſoon as they are taken off from the Former, you immediately clap 


round Wooden Boards into them to ſerve for Bottoms, which are ſub. 
ſtantially glewed into them, and afterwards nailed in from the Outſde 


to fix them in {till the more firmly. The Wooden Fuze belonging 8 


the Bottom of each Box muſt be ordered and filled juſt after the ſame 
manner as we directed above for the fourth Sort of Water-Globes; and 
the Rockets ſhall be fixed after the ſame Faſhion. Now, if you are de- 

ſirous of ſeeing how all theſe Caſes are adjuſted and fixed in Pyrotechmi- 
cal Machines, caſt your Eye upon the Statue of Fortune which we have 
repreſented in Fig. 202, where you will ſee one of theſe diſtinguiſhed 
at large by the Letter A. 3 


8 ORT . 


In the preceding Sort, J have given you a Caſe compoſed of ſeveral | 
Pieces, which are deſtroyed and blown up by Degrees, as faſt as the 
Rockets contained in one of them can force away the empty Box ſuper- 


incumbent upon them, which has already diſcharged its Load; but! 


here preſent you with ſome that are ſolid, and which always ſtand poſ- 


ſeſs'd of their full Height; and only bear Artificial Fire-works on their 


Outſides, which being ranged in a continued regular Order from the 


Top to the Bottom, burn and fly up into the Air to the Aſtoniſh- 
ment of the Beholders: Or they contain Artificial Recreative Globes, 
and ſeveral ſuch like Things which mount upwards to perform their 
Effects, and leave the Caſe empty: All theſe I ſhall entertain you with 


in the moſt perſpicuous and conciſe Method I am able: Firſt then. 


Fig. 190. The Caſe or Tube which you ſee in Fig. 190, muſt be made of ſolid, 


hard, dry Wood, of what Height and Thickneſs you ſhall think proper: 
You muſt bore it with a large Augre to the Breadth of a Third or at 


leaſt 4 of the Solidity of the Wood. You muſt then divide the whole 


Height of it into certain equal Parts, which ſhall exactly correſpond 
with the Height of the Sky-Rockets you intend to fix upon it, ® 
they may be a little ſhorter. All theſe Parts ſhall be cut ſloping in 


der, 
but 


downwards, excepting only the uppermoſt which muſt be a Cylin 
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but all the reſt ſhall be Portions of a Cone reverſed, ſo chat the whole 
may be divided as it were into Joints like a Cane, and each Joint have a 
pretty broad Shoulder. Theſe Shoulderings muſt be flar, and have a 
Groove cut into them, and running all round them, which-muſt be of a 
Finger's Breadth, and of the Depth of 6 Lines, or thereabouts. From 

theſe Grooves you muſt bore ſmall Holes, by which the Fire may be 
conveyed to the Trains in them from the Body of che Caſe, to ehe the 
Rackets which ſtand upon them .in Paper. Cartouches, ; which .muſt be 
ſecurely fixed to the Wood to prevent them. from flying away with the 
Rockets. As to the Conſtruction in general of this, I ſhall refer you to 
our Chapter of Water - Globes, . you will find ſomething of this 
nature in Fig. 101: Bur the Figure I given of this, will ſufficienc- 
ly inform you of every thing relating to it, where A and B denote the 
Joints. of this Caſe or Tube with their Rockers; C the great, and ſmall 
Cavities for your Trains ; and D the Orifice of the Cavity in the Body 
of ir. Your Trains in general muſt be of fine Meal Powder. But the 
great Boring which runs down the Middle of the whole (as well as of 
the reſt which we ſhall deſcribe hereafter) ſhall be filled with one of the 
Compoſitions we gave for Mater Globes or Fire-Balls : But I muſt cau- 
tion you to put in about half a Pound of Corn Powder after every 5 or 
6 tb of Compoſition, in order to clear and ſcower the Inſide of the Caſe 
from the Soot, &c. which will ſtick to it, and ſuppreſs the Flame, and 
impede its lively Aſcent. The Bottom of this Tube ſhall be ſolid and 
ſubſtantial ; that is, you muſt not bore 1 it 24 i Fats | bur 18 3 or 

4 Inches of ſolid Bottom to it. 1175 


. P : - 
F: ö "7 "Y N 19923 
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The Form of this Caſe i in Figure, 191, ſeems to wir pretty. much Fig. 191. 


from the preceding; becauſe this appears to be a perfectly round 
and uniform Cylinder; though in the main it is hollowed, and cut 
out in the ſame manner as that above. Jo are to trace out a 
Spiral Line from one End to the other of its Convexity ; upon 
which Line you (at a convenient and equal Diſtance) are to cut out 
Morteſſes or Holes to the Depth of two or three Inches, whoſe Baſes 
and Perpendiculars fall obliquely upon the Axis and its Parallels: (See 
Letters B and C upon the ſame Figure;) Into theſe Morteſſes you muſt 
contrive to fix Paper Caſes with Wooden Bottoms, into which' you may 
put any Sort of Rockets you pleaſe, as you ſee in A and E. But you muſt 
take care to have Fuzes or little Holes branching out from the Body ** 
Jour great Tube to the Corn Fouder beneath "ew Rockets. 


soRT 
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Fig. 192. 


Fi ig 193. 


= Chords ſucceſſively terminating in your Points of Divifion. By this means 


have not a clear Idea of this, caſt your Eye upon Fig. 193. 


ther Uſes, whether Recreative or Wavlike : For my Part, I fhall fpeak no 


Uke full. as well. 


rected for the reſt; and bore each Hedron or Side of it with a Number 
of Holes all falling obliquely, or at acute Angles, upon the Axis of the 


them or can bear them, 
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| sn IV. 


'1 can hardly add any thing farther of this to what T have ey aid 
above; for this Caſe is Couſin- German to the preceding one. How- 
over, n is this Difference between them; that the firſt is armed with 
Rockets which fly out of certain Paper Cafes; and on the contrary, this 
is ſurrounded with a Number of Boxes or Cartouches diſpoſed in a Ser- 
pentine Order, like the firſt : Add to which, that they are ſecured as faſt 
and firmly as poſſible by being glewed, nailed, Sc. upon the Convexi- 
ty of the great Tube or Caſt; "ind vomit forth a great Number of Ruy- 
ning Rockets (or Squibs) ; and in a Word, their Poſition is Right and 
Parallel to the Axis 29 Sides of the Tube chey belong to. As to any 
ching farther; this can boaſt of nothing that i it has not in 1 common with 


the other. 


$ORT v. 


Divide the Peri iphery or Circumference of a das at each End 
into a certain Number of equal Parts, and then produce Subtenſes or 


you wilt have two Multi-Angular Figures (viz.) one at each End, whoſe 
Angles 2 and Sides are mutually Similar and Equal. Thus taking the Sides 
of theſe Polygons for your Guides and Directors, cut away the Convexi- 
ty of your Cylinder and convert it into a Pohybheuronic Priſin: If you 


This done, bore it through che Middle with a large Augre, as we di- 


Priſm, and the Plane of its Sides; all which muſt penerrare to the 
reat Boring in the Middte. Into theſe Holes you muſt thruſt Irm 
Faker, or Running or S ky Rockets, i your: Tube is in e to 


The Tower which you ſee in the Middle of our Citadel fortified 
wich 5 Baſtions i is built upon a Tube of this Kind, as may be perceived 
in Fig. 204. But the Ingenious Pyroboliſs may apply this to ſeveral o- 


farther of it, but proceed to give you an Account of others which I 


7H ORT ve 


If you pleaſe to recollect; you may remember that I diſcourſed pret- 
ty largely upon a Tube of this Kind in Book III, when I deſcribed to 


you the Third Sort of Sky Rockers, and alſo in Boot IV, when I _ 
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ed of the Twelfth Sort of Vater Globes: So that notwithſtanding I 
promiſed you then to amplify upon this in another Place, I find the 
Difference between thoſe which I formerly deſcribed, and that which I 
have now taken in Hand, to be ſo very inconſiderable, that-I can hardly 
diſtinguiſh- one from the other, except it be with regard to Size, and 
therefore I ſhall refer you to what I formerly ſaid to inform yourſelf in 
the Conſtruction of this: However I muſt obſerve to you by the way, 
That all Sorts of Caſes or Tubes (excepting that which we deſcribed 
Firſt) may be filled after the ſame manner as what you ſee in Fig. 194. 


Where A points out Pyrotechnic Stars and Sparks interſperſed with Corn 


Powder. Ba Recreative Globe filled with Paper or Iron Crackers, C 
a Light Ball, or Water Globe, which of them you pleaſe. Finally, D 


ſhews you another Recreative Bali filled with Running Rockets, The 


Hollows and Interſtices between theſe Fires are filled with a Sw Cum- 
Pofition or Corn Powder to blow out an Globes &c. one after another. 


s oN vi. 


329 


Truly, find nothing more een i ee nor would there be any thing Fig. 105. 


more unprofitable than to coin new Words to deſcribe each of theſe 
Tubes, ſince by the Conſtruction of any one of them you may with a lit- 


tle Thought get the Knowledge of all the reſt : Add to which, that the 


Figures I have here given you of them, illuſtrate chem ſo evidently and- 


plainly, that it is impoſſible for you to commit any Miſtakes if you du- 


ly conſider them. And therefore I ſhall add but two or three Words in 


280 of this Sort. Namely, that you are to fix all your Crackers up- 
on the Convexity of it in a Spiral Line, whoſe Revolutions are pretty 
cloſe to one another, and that they muſt be diſpoſed in ſuch Sort, that 
they may anſwer to the Form of a Rhombus compoſed of two Equila- 


teral Triangles; or elſe Saltier-wiſe, or in Form of St. Andrew's Croſs. 


Conſider a little on what has cllewhere been e _ caſt 7 15 15 


on Fig. 195. 


so vnn. 


Take a Wooden cylinder fnoothly 8 or 11 it at leaſt be cut Fig. 196. 


out in a roundiſh Form, and let its two Baſes or Ends be equal. Its 
Diameter or Thickneſs muſt be left to your own Fancy, but its Height 


or Length ſhall be always {1x times or ten times its Breadth or Thick- 


neſs. This done; flute it as you ſee in Fig. 196. Now leſt you might 
not know how this is to be done, I ſhall diſplay it to you in few Words. 
Divide the Periphery of the Baſe into.6 equal Parts, which you may 

do by taking the Semi-diameter of the Cylinder: Subdivide then each 
Sixth into 7 other equal Parts, and take one of theſe laſt Parts for the 
Laſt or Interſpace between the Flutes or Channels, and the 6 others 


e ſhall 


in ſuch Proportion that the Diameter of the Boring may be + or] of the 
Breadth of one of the Hollows or Flutes wrought into your Cylinder. 


" Cylinders ſo as to fit each Channel or Flute; hollow them out, and add 
Chambers to them (as may be ſeen in B) which Chambers ſhall be + or! 


charged with Coꝶ²m Powder. Then having traced out a Spiral Line from 


that is) in a Spiral Direction with reſpect to each other, and ſecure them 


| Concavity they are exactly to fit; but as to the Le 
be double of their Breadth. Theſe little Mortars muſt each contain a 


them, and into the Sides of the Lifts or Interſpaces, and bind the Mid- 
dle of them with an Iron Plate faſtened at each End upon the Face of 


ceſſarily pierce little Holes into the Body of your Caſe, which muſt be 


| thered from the Figure; in which A and B point out the Mortars, and 
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ſhall be left for the Channels betwixt the Lifts. They are formed N 
thus. 
Take the half Breadth of b Hollow or Flute for a Semi-Dia. 
meter or Radius, and deſcribe a Semi-Circle „ a Point in the Pe- 
riphery of your Baſe. Then skipping over f for an Interſpace or 
Liſt, deſcribe another Semi-Circle from the Petiphery ; in the ſame 
manner, and fo proceed till you have deſcribed 6 Arches. The 
ſame thing muſt be done at the other End or Baſe. In ſhort, having 
produced Right Lines from one End to the other of your Cylinder ter- 
minating the Breadths of your Interſpaces or Liſts, and your Flates or 
Channels; hollow them in Proportion, and by the Direction of your 
Semi-Circles at each End, and the Lines upon the Curve Surface of 
your Cylinder. Then bore the Body of it from one End to the other, 


Then prepare little Mortars after this manner. Get ſome Wooden 


of your Flutes in Depth, and the Breadth of ; only. Theſe Chamber 
are deſigned to hold Corn Powder. 

Reinforce theſe Mortars ſtrongly with Paper Caſes on the Outſide, 
and nail them faſt in the abovementioned hollow Channels ; whoſe 


Length of them it ſhall 


Recreative Globe made of Paper, but with Wooden Bottoms prepared 
after the manner we formerly directed, and their Chambers muſt be 


one End to the other of your Caſe or Tube, fix theſe Mortars upon it, 


faſt in your Flutes, by little Iron Staples driven into the Bottoms of 


the Interſpaces: And if after having done all this, you apprehend they 
are not ſufficiently ſecured, you may fix beneath them a Wooden or 
Iron Bracket. But before you thus fix on your Mortars, you muſt ne- 


filled with Meal Powder, exactly upon which you muſt place the Touch- 
holes of your Mortars. Every thing relating to this may be eafily ga- 


C diſtinguiſhes the Recreative Globe. But here I muſt farther acquaint 
you, that there muſt be but one Mortar in each Channel or Flute. 1 
ſhall not here repeat how you are to fill the Boring in the Middie of 1 i | 
HEPng — —— it ſo often already. 
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Book V. E rhe Great Art of ARTICLERY: 


COROLLARY I 
All theſe Tubes or Caſes may be contrived ſo- as to be portable aftet 


the manner of Clubs. And to that purpoſe you need only add an Han- 
dle or Gripe to them, that you may manage them without any danger 


this Account they may not only be ranked amongſt Recreative Fire. 


Military, by filling them with ſomething of a pernicious Nature and 
Effect, and arming them on the Outſide with ſuch Things as are proper 
to do Execution. This Hint I thought proper to make here; but I 


ſhall in the Sequel have a proper N of 8 more fully on 
this 9 


COROLLARY IL 
Though theſe 7 laſt great T; ubes might very pr 


thoſe Compoſitions we formerly gave for Water-Globes and Fire-Balls; 1 


ſhall nevertheleſs ſubjoin the following Compoſitrons for thelr Your which 
will be Rn adapted to them. 


I. 


Take of Powder 12 tb; of Salpeter 8 th; of Coal 4 th, and of th 
. of Iron or 3 2 Ib. 


II. 


2 5 


COROLLARY in. 1 6s 
In deſcribing the above Figures we often made mention of an Heli. 


| fore think it neceſſary 


to touch a little npon the manner of doing it 


with a Paſſage in Vitruvius which anſwers exactly to my purpoſe, 


| chimedes long enough before Pitruvius was born; 1 ſhall here inſert it. 
Amend then to what he faith. 


Were is a kind of Screw wbieb raiſes Water with great Power; but 
vor fo — o great an Height a as | the Wheel. The — and Proper- 


—ͤ— 


1 Vitruy, Lib, X. Cap. n. 


frons 


to yourſelf, and at the ſame time deſtroy your Enemies: And upon 


Works; but may alſo be allowed a Place amongſt the moſt Serious and 


operly be filled with 


Take of Ponder 24 1b; of Saltpeter 10 tb; of Sulphur 6 ts; of Coal 
14 bb; I" Ib; and of the Raings or Sow-Dup of Weed 


| alor Spiral Line to be traced round the Body of a Cylinder ; I 75 


| to the end that you muy be enabled to ſuceced not oniy it the Conſtrue- i 
| tion of our Tubes and Caſes; but alſo to perform ſeveral Things in 
Engineering, whether Mechanical or Hydraulical. Now having met 


whereby he inſtructs us how to make the Helical Screw, or Spiral Ma- 
chine for raiſing Water, which is faid to have been invented by #*- 
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tions of it muſt be thus ordered. Take a piece of Timber, whoſe Thichys 
or Breadth muſt be brought to conſiſt of as many Inches as its Length die 
of Feet, and let it be made round. Divide the Periphery of it a+ 61, 
End into 4 Quadrants, or into 8 Semi Quadrants, by Radii gr Line; 
branching out from the Centers, and terminating in the aforſeaid Periphe. 
ries; and let theſe Lines ſo agree and correſpond with each other that gb. 
Timber being fixed upright, the Lines of each Baſe or End may be era, 
perpendicular over each other: From the exterior Extremities F theſe 
Lines (viz,) at each End, produce right Lines which may join them toge- 


tber, ſo that between theſe Lines thus produced there may be included; of 


the Curve Surface of the Timber or Cylinder from one End to the other, Thu 
theſe Eight Spaces will be equal both in Length and Rotundity (or Bread, ) 
Being thus adjuſted mark out oblique Lines or Diagonals between them, with © 
Points upon each Line, continually following each other in an uniform Dj. 
rection. The whole being thus ordered, take à thin Switch or Ruler of 
Willow, and anointing it over with Tar, or daubing it with any thing of 
that Nature, fix it in the Points of the Firſi Diagonal, and from thence 
apply it to the Obliquities and Circuits of the other ſubſequent Diagonal;, 
And thus proceeding on in a naturaluniform Succeſſion umting and comeSing | 
the Points of your Diagonals together you will have your Helical or Sji- 
ral Line formed. And here you muſt obſerve that the more oblique your 
Diagonals are, the leſs frequent, and farther off will your Spiral Rew- 
lutions be from one another. Your. Line being thus formed by an uniforn 
Progreſſion of Diagonals interſecting the. Lines or Diviſions of the Cure 
Surface of your Cylinder obliquely; . hollow out 4 Channel in that Direfti- 
on juſt after the manner of a Screw. 1 6 1 
Thus far Vitruvius concerning Archimedes's Hydraulic Screw; but if 
it can be poſſible that the above Quotation is not plain enough to in- 
ſtruct you in the Operation, you may conſult the Commentaries of Pli. 
lander and Daniel Barbarus upon the ſame Subject, who have handled | 


it with. greater Prolixity. 


Farthermore Mar. Bettinus in his + Arario Philoſephie Mathematice, | 
or his Treaſury of Mathematical Philoſophy, has a particular Way of 
generating a Spiral Line, which is by ſome ſuppoſed to be invented b) 


Albert Durer. The ſame Bettinus gives us another method of doing i, 


which he took from + Pappus; where he explains the Meaning of Ji. 


truvius in the Paſſage above-quoted: I have here then taken from that 
Author the moſt compendious Method I could poſſibly find to inſtru 
you in the Subject in hand, after having retrenched ſome little Supet- 


fluities that could no ways anſwer our Purpoſe. Thus. 


Let a Right Line be given equal to the Perimeter of a Cylinder, 2 
upon one of its Extremities let fall or raiſe a Perpendicular ; (whic 
muſt be ſhorter or longer juſt as you propoſe to have the Revolutions 1 0 


1 Mar, Bett. Tom. I. Pag. 48, and 49, f Pap, Lib, XIII. Coll, Mar, Prop. 24 your 
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r Spiral more or leſs frequent) then from the Upper Extremi ty or Ver- 

rex of the ſaid Perpendicular, produce an Oblique Line or Hypothenuſe 
terminating in the other Extremity of the Baſe or gi wen Right Line: 
This done, cut out this Triangle in Paper; and by ci ircumvolvuin ng or wrap- 


ping the Baſe of it round the Perimeter of the Cylinder, the Hypothenuſe 


by its oblique Embrace will ci reumſeribe 4 certain Limit upon the Con- 
vexity of the Cylinder which will be. your firſt Spiral ; having then de- 
| ſeribed it with a. Pencil apply mw” Triangle a ſecond time for a ſecond 

Spiral. 

The Right-angled 7 riangle by its Baſe ſhes the Circular R of 
the lower Extremity of the Perpendicular : And the Perpendicular Side 
of it gives you by its Length the Progreſſion of the other Paint of the 
Perpendicular upwards during the Time it Was Surrounding the Peri 'pmery 
or Perimeter. 


I ſhall to this only add tlie we. might by this, laſt ak very 


conveniently and ty deſcribe an Helical or Spiral Line, round the 


laſt great Fire Tube I gave you (namely) by. means of a Right-An- 
gled Triangle whoſe Baſe is equal to the Perinieter of the Convexity 
of the Body, and its Perpendicular equal to the Height of it. Thus 
by applying ſuch a Triangle upon a Tube or Caſe of the aforementi- 


oned Sort, the Hypothenuſe will make a perfect Spiral upon the Con- 


vexity of it, upon which Spiral you muſt range your Mortars in the 


Flutes or Channels wrought into the Surface of your Tube, and then 


ſecure them as we before directed. 
From the ſame Author you may alſo earn a ; Method of deſcribing: a 
Spiral upon a Plane, which will be neceſſary for you to know, that you 
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may be able to make the Serpentine Grooves 1 in your Arti e Shrelds 


and E Oy as we {aid above. 


etl. 


CHAP. Xl. 


Of ſeveral Recreative Pyrotechnical Machines and En gines, 
compoſed of Rockets, Crackers, Globes, Wheels, Buck - 


lers, Clubs, Symetars, Swords, Poles, Staves, Tubes or 


Caſes, and all ſuch like Artificial Fires. Za 


AL L that we have hitherto ſaid of Artificial 88 BireWorks | 


tends to this Chapter as to its Center : And all that we have hi- 
therto taught in our Diſcourſes on the Method, Order and Faſhion of 
conſtructing all the foregoing Fire- Machines, has been no other than the 
Rudiments or Apparatus, to qualify or enable you to carry on and 
compleat the noble Machines exhibited on Popular Occafions; in ſhort, 


2244 I have | 


* 
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I have hitherto been only ipſinuating into you Knowledge of the fe 
veral Eſſentials, and furniſhing you proper Materials to build with. In 


ibis Chapter I ſhall teach, you, the Aﬀeemblage. of, them, which is defweg 


* to be, an ordering and diſpoſing of the ſeveral Parts ſo that they may not 
binder and embarraſs one another ; and the giving a. Thing-that Form and 
Mu. e which Ueber the, Eye of. the, SpoZator in a pleafny 
"Hanne." Now this general Definition may, be divided into ſeveral par 
"Eicular Branches, of Wach I ſhall here make Choice of tw without ſpe- 
Cifying the reſt which the Architect ought to be perfect Maſter of, and 
which the Fyroboliſt ought not to be wholly ignotant in. The fuſt then 
wels the eee e Nene liehen 
fies che Decorum and Ofacefulmeſs of any, Pile 3 and is defined to he d. 
" making, the whole Aſpeet of a Fabric-ſo correet, that nüthing ſhall. giyear 
hut what is approved Ad Warrant by ſome Authority. Naw. this laſt 

Quality of any Thivg, is the, Reſult of the profqund Meditation, and af 
"fiduous Study and Diligence. o the Engineer, in collecting; all ſuch In- 
"ventions and Contrivances as may be ſutahle to the Time and Place, 
where and when he exhibits his Work to the Public; and in accomme- 
dating them to the, Rank of the Ferſon, by whom he is employed; in 


bd * 
: 


> 4 £ of 


"mes 402500: ang gy oSHrLe THIF} | 

ſtrictly keeping up to all ſuch Things as leem to be in che moſt, general 

Eſteem amongſt Mankind; in cloſely obſerying 1 ature of Things; 
ö 


e nene Gd A 4 6 
-and in never attempting any Chimerical Impoſſibi Vor, ought elſe that 


PTE. Sap cog F<. x3) TIF = 99 7 aa ; 
might in any Degree ſhock and diſcompole.the Rules gf out Ar: 


a „ 7 „ 4 a. | | ; 
The Second 1s Oeconomy, (from the. Greek Word olg ) This 
conſiſts in gef Praclice, ond in a perfect and mutual Cannexim of 


+ x ev "Yo 5 7 7 2 s 3 Ea 5 » 
Menibers or Parts ; requiring the Exerpiſe of the Judgment, and o Knew 
"Tedge"of why, end how it comes to paſs that any particular Thing ought tt 
b placed" here and not there; why This ſpould 77 Fafition, and That 
in another. It kewiſe confiders Times, Seaſons and Expencet. And a- 
bove all Things requires us to provi de as much as we can tawards aur Saft- 


+5 I* ne. ES ts 


ty and the Preſervation of Life ; and that, not with regard to ourſelves on- 
ly, but alſo with reſpefs to thoſe awho pught incur great Dangers through 


our Miſconduct and Imprudence. Theſe are the two Pyrotechnical Je- 


pice which I propoſe to eplarge upop, and gprerzain you ch in ke . 


— 


be obſerved in the Ordering of ag: Regreative Pyrotechni- 
cal Machines. 


Of the Thematiſm, Necaxam, or Graceſuneſs which i 1 


Both Ancients and Moderns haye allotted four general Times or Occa- 

— ! wwiaA; «ana: ** 7 * NF r 
fions for exhibiting of Artificza} Fire-Works, The Firſt: At the Con- 
ſecfations, Inaugurarions, or Corongtions of Popes, Empergrs, and Kings; 
AST Rec EC EE Ee DEI RATS LOOT 15 rene of 
at the Receptions of great Princes and Generals; and at che Elections o 
, ha Koo ag 
* 2 n * | 


Secondly : 
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.:Seemtelly + Upon any Victory BHinedy {and or by Sea; Upon the 


+ Kequifitiors of any Prob iH or Ct) bj y Eohiqueſt 3 v 1155 Ralſigg of 
: Siepes} and ak the happy Events o War. Ag gain, , Upon. the Toledo 


5 


"hi 


* 


of K Peace between two mighty States, a i 2 "the Trium phant En- 


tries of Emperors, Kings, and eat Gab tains. | 

To cchis Claſs ma vibe added 1 Aüniverſar ries,” wh Canonize- 
„tions of the Bleſſed; 80 F link” it bot reaſonable chat we be d 0 5 
> Dis of Joy and Befedfctien, i Gb Commemoration of thoſe who have 
a este Viet ry vera n Ita” 1 by their ir Piety, Sandi jon 
1 Chriſtian? Maganinijty, and ait ee Vite Which render the Soul 
beautiful in- the dight Of God. yu © + dis I 
1 Thivdh, Fire Mut, may be vi ry” proper! rly exh ibited at un 
ments and the Celebration 97 Matriages. 85. 

And Fonrrbiy; upon che Merty-making S of Fiete 0 

As to the Ft of thile : It Will be proper to prepare Efes. to 
repreſent the Atmorial Ehfgns of Niger Provinces, Cities, and Peo- 
1 o erect" ome * Statue or e With a Number 1 m I 


1 1 4 


-tiohs 3 of Aha 05 may ve EY to Top M 5797 Bras 

ef fo6/eph, (as we fitid it recorded in Hoh ly Writ) wherein, he fa. El — 

 'Shedves'of Corn, which fütmitteq to a Tcl greater chan They, and 
placed in the midſt of them. For n es ou may 1 5 the * 

eient Ceremony amongſt the Ronan, wien th 2 To heir Empe 

irors; "which - Nicephorus' Greg ofas "mentions ti to thi + Theodo- 


edged ts Einperor; 


Gordantrs'was lifted up by 7 e Soldiers, © nd. plu, a Ne Am- 
miunus Marcellimis alſo in tnbnridhig the tnperor 


rated to the Soveteigh Digni * alte T 3 fr G 


Jet upon tbe Shield of a 2 11 e 


Phe ent NMfultituue v ery ang honoured, 201 th the Diadem. 
We find alſo in Atv of Vienta, that this Cuſtom was likewiſe obſerved 


amongſt che Gauls at the Creation of their Kings; Fr he ſpe cal to this 


Eſſect: Sigisbert war put t 
try, and proclaimed King 1 


we find in Aurelius Caſfiodorus, chat this fame C exemo ny Was, in Fee 


1 Buckler after the manner. of th 7 — 


their Fathers, had creattd their A ac cording to the Cu) from. of tl their 
| pings by lifting Top 928 upon 4 Sied- in 155 5 na} 55 rawn m Swords. 


te. Greg, Hit, 4 
in tk wes 1. e Aa TY 


at. aa 


tity, Conrinence, 


rus upο h , Deteaſe' of bis —— tos i) fred a up u; upon « a or nd acknow- 
a IV. Hael Fel gl is Was admitted 1 70 the Empire ; 
40th the ſame Ceremony. tiog' Cater s faith: || Dyring this, Cafar 


an who was 


Phijulice of his Shri Chi perle. And | 


being 
ard if Hie up, he was. in "the nid o of 


amongſt the Goth:; for ſpeaking of it le faith: That t e ancient 75 7 
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This Ceremony, I fay, may be properly applied to the Coronations of 


Crowned Heads : Repreſenting the King or Emperor by a Statue made 


up of Artificial Fires, and elevated upon a Shield; which may ſerve as 
an Hieroglyplic to denote the Warlike Genius of the Sovereign, and his 
Invincible Proweſs which had raiſed him to that ſublime Pitch of Glo- 
ry; or at leaſt it may ſerve to admoniſh and excite him to an Ac- 
quiſition of that Heroic Virtue which is ſo neceſſary for the Defence 
and Preſervation of his Dominions. Or- inſtead of this, He may be 
ſupported by the Armorials of particular Provinces and Cities, which 
will be the painted Voice, or perfect Repreſentatives of the Will or 
Choice of the People; but in the ordering of this Article, our Pyrobo- 


liſt muſt exert his good Senſe and Judgment, by doing nothing that may 


ſhock or give Offence to the Conſtitution of the Kingdom. Or you 


might upon the ſame Occaſion erect a Column, ſurmounted by an Im- 
perial Crown or Royal Diadem with this Inſcription Currents, or to the 


Foremoſt. This Device alludes to an ancient Cuſtom eſtabliſhed amongſt 
the Poles, after the Death of Premiſlaus or Leſcus the Firſt of that 
Name; for great Feuds ariſing amongſt the Grandees of the Kingdom 
who contended for the Crown, and none being able to think of any 
Way of deciding their Pretenſions, each of them perſiſting obſtinately 


in his Claim; the whole Affair was thrown up to the Diſpoſal of For- 


tune; and to that Purpoſe it was ordered that they ſhould all appear 


mounted upon Horſes, and ride a Race for the Crown of Poland, which 
| ſhould be conferred on him who firſt reached the Goal. Now to tell 


you by what Stratagem one of theſe Competitors, called Leſcus, won the 


Prize; or to give you a particular Relation how he got Iron Bars laid 
under the Sand, to throw down the Horſes of his Colleagues of the 


Race, reſerving only a clear Path for himſelf, which he knew very well; 
I fay, to dwell particularly upon this, is none of my Buſineſs; and thoſe 
who would be farther informed upon this Head, may turn over Martin 


 Cromer's Hiſtory (Lib. II.) of the Wars of Poland. To this I ſhall only 


add, that ſuch an Emblem may be applied to ſignify the Good Fortune 
of the Perſon raiſed to the Scepter or Crown; or to any particular 
Power over the People; but more eſpecially if the King is proclaimed 


by the unanimous Conſent and general Voice of the Nation, and as it 


were Elected preferably to a Number of Competitors who ſtood Candi- 
dates for the Sovereign Sway. This the prudent Pyrobolift will know 


how to accommodate or adapt to the State of Affairs. 


Princes likewiſe may be very ſeaſonably reminded at ſuch Times of 


dhe Viciflitude of all ſublunary Things, and the Incertitude of Proſpe- 


rity, by a Sight of the Wheel of Fortune, which may be made after rhe 


manner of one of the heels we have given you above. This Emblem 
was exhibited lately at Copenhagen, at the Coronation of Frederic the 


preſent King of Denmark; and I think it very proper on ſuch Occa- 


ſions; for (as Pythagoras ſaid) Life is no. other than a W heel or Circle £4 
G 
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Good and Evil. The Wheel then is a proper Emblem of Fortune; by 
which is meant Divine Providence; as we are taught by Ae, who 
being interrogated by a Perſon, who asked him what God did? He 
replied (very much to the Purpoſe) He abaſes the Lofty, and raiſes up 
the Humble. To which we may add the following Words of the Sacred 
Text: He hath put down the Mighty from their Scat; and hath exalted 
the Humble and Meek. Again; remember the celebrated-Sentence, which 
fays, That Human Thi ngs are a Circle. And that other: The Mutabili Ly 
or Viciſſitude of Things ts very pleaſant to Man. | 

You have for the ſame Occaſions another Repreſentation of Fortune; 


ſtanding upon a Ball, and ſpreading out a Sail ſwelled by the Wind, and 


with her Hair flying about in Fig. 203. Thereby to ſignify to thoſe 
Perſons who are raiſed to the Honour of Governing, and bearing Rule 
over Nations; that their Happineſs and Grandeur depend abſolutely 
upon the Divine Vill; and that they are changable and unſtable like 
the Wind, very doubtful and of ſhort Duration; and to warn great 
Men not to faffer themſelves to be miſ-led'by the falſe Appearances of a 
flattering Fortune, but on the e to protects an Equanimity 
throughout their whole Conduct. 

The Hgure which we have given you in the Frontiſpiecd of our 
Work, is a juſt Emblem of the Vanity of all Worldly Honours and 


Pomp; for what is a Man with all his Majeſty, his Dignity and Power, 
but a Bubble formed and ſwelled out by the Breath of a Child, from a 


little Soap and Water? I fay, he is even leſs to be conſidered than ſuch 
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a Bubble. Vou may then apply this to the Purpoſes above mentioned; 


and I cannot help thinking, that this Emblem drew its Origin from the 


Dream of Conftantine the Emperor, juſt before the Turn or Change of 
his Fortune; wherein he thought, he ſaw a little Child taking ve! 


ſmall Brittle Balls out of his Father's Breaſt; from whence he drew 


very melancholy Interpretations and Conjectures concerning the _ 
fortunes which ſoon after overwhelmed him. 

When great Captains and Generals take the Field, with Bewe- 
legated Command over the Armies of the State, the ingenious Fyrobo- 


liſt may apply to them the Ceremony of the Roman Chiefs of Old up- 


on the like Occaſions; which, — to Servius Grammaticus, was 


thus: + As ſoon as the Commiſſion was delivered to them, they en- 


tered into the Temple of Mars, and firſt ſhaking the | Ancilia, and then 
the Lance of the Statue, they cried out, Mars vigilia; Mars, watch. 
As to the public Entries of Triumphant Emperors and Chiefs. re- 
turned from War, you may repreſent a thouſand magnificent Fire- 
Maorbs proper to ſuch Occaſions. But were I to expatiate upon the ſe- 


1 


I Ser, Gram. Lib. VIII. En. 
Ut * were a Sort of Holy Shields kept io the Temple of Mari. 


veral N 1 ſhoved ſpin this Chapter out to "Ip immoderate | 
| 2 : — 4 6 — * . 8 ak As 5 


Rr Length i 
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Length: And therefore, though I have a very rich Field before me, 1 
ſhall only gather ſome of the moſt remarkable and principal Flowers for 
ou. 

8 The Pyroboliſt may then, upon ſuch Occaſions, repreſen every thing 
neceſſary or requiſite in a Triumph: Such as Triumphal Arches, Py- 
ramids, Obelisks, Trophies, Statues, Spoils of the Enemy, Colours and 
Standards of the Vanquiſhed, the Captive Chiefs, with their Hands 
chained behind their Backs ; together with the Inferior Priſoners all 
Dirty, Dejected, Squallid, and as it were half ſtarved; and alſo the live- 
ly Repreſentations of the Towns which are taken. 

Again; you may prepare all the ſeveral Sorts of Crowns, ſuch as (were 
formerly) the Golden Triumphal Crown, the Civic Crown of Oak, the 
Mural Crown Winged, the Vallarine and the Objidional ; and in ſhort, 


the Naval or Roſtral Crowns compoſed of the Beaks and Prows of Ships. 
But that our ingenious Fyroboliſt may not wholly be a Stranger to the 


Pomp and Magnificence of the ancient Roman Triumphs, and that he 
may have proper Hints and Directions to work by, when Occaſion of- 
fers, I have here tranſcribed what Jabannes Roſinus and Thomas Demp- 
terus have collected of this Matter from ſeveral Authors concerning the 
Roman Antiquities. Firſt then Rofinus faith: + As to what immediately 
related to the Pomp of the Triumph it was much after this manner. The 


Emperor (according to I Zonaras) being dreſſed in a Triumphal Habit, 


adorned with Bracelets, crowned with Laurel, and bolding @ Branch of 


the ſame in his Right Hand ; he-convened the People, and after having ap- 


plauded bis Army in general, and extolled private Merit in particular, he 


divided the Money — Spoils; to ſome he gave Bracelets, to others Spear- 
Staves, ſome were preſented with Golden Crowns, and others with Crowns 
of Silver, on all which were inſcribed the Names of the Perſons; and the 


ſeveral Preſents beſtowed on them bore an immediate Relation to the gene- 


rous and brave Actions they had performed. For be that had firſt ſeated 


a Wall, had a Mural Crown given to him; if be had formed ſome Caſtle, 


bis Crown auis ſuted to the Deed ; if he bad got the better in a Sea-Fight 
be had a Naval Crown; and if he had behaved bravely in an Engage- 


ment of Horſe, he was diflinguiſhed accordingly. But be that had ſaved 
a Citizen in Fight or in a Stege, or reſcued him from any conſiderable 


Danger, was firſt extolled in the maſt grateful Manner, and was after- 


wards crowned with an Oaken Wreath or Garland, the Honour of which 
was reckoned vaſtly to exceed that of all Crowns whether of Gold or of Silver. 
Nor was Virtue rewarded in particular Perſons only, but whole Cohorts 


and Legions were honoured with Preſents and Marks of Diſtinction. J. * 
4 great Part of the Spoils was divided among jt tbe Soldiery : There have 


been thoſe who baue made Preſents to the whole Body of the People, and en- 
tertained them with Games at their own C barge 3 and a i had r 


8 
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+ Rol. Lib, X. Cops XXIX. + 205. Lib. n. 
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thing left afterwards, they laid it out in erefting of Porticoes, Temples 
and other Public Works. Having diſpatched this Buſineſs, and offered up 


a Sacrifice, the Triumpher aſcended his Car, having thus prayed: 
O ye Gods, by whoſe Nod and Command the Roman 
Empire has its Being and Increafe, continue your favonrable 
Protection of it, and preſerve it. 

Then he was Sis through the Triumphal Gate; bein a in the 
firſt Place by Trumpets blowing Martial Sounds: After them came the 
Oxen defigned for the 1 acrifices, crowned with Wreaths and Garland, and 
ſometimes with gilded Horns: Then followed a magnificent Show of Spoils 
and Arms, which being piled with wonderful $7 were partly drawn in 
Chariots, and partly carried by Youths richly dreſſed : Then corded 
the Titles of the Conquered Nations, and the Tmages of the Towns they 

bad taken; and ſometimes the Spoils were interſperſed with flirange Ani- 
mals and Plants brought from the Conquered Country, and which had never 
before been ſeen at Rome: After theſe followed the Priſoners taken in 
War, the Captains and Chiefs of them being bound in Chains : And after 
them, immediately preceding the Emperor's Chariot or Car, were carried 
the Crowns of Gold, with which he had been compli mented by Embaſſies 
from the Cities and Provinces, as was the uſual Cuſtom. Then came the 
Emperor himſelf in a ſumptuous Car, magnificently habited, and ſhining 
in a Triumphal Robe, crowned with Lawrel, and bolding forth a Branch 
of the ſame in his Hand. The Triumphal Robe was Purple wrought with 
Gold, of which Pliny Lib. IX. Cap. XXX VI, and Lib. VIII. Cap. XL VIII. 
It wat unlawful for any one to wear ſucb a Robe as this any longer than the 
Ceremonies of the Triumph laſted, as we find by the Hiftory of Marius, of 
_ whom wwe read thus in Pljearch, ( vi.) The Triumph being over Marius con- 
ducted the Senate int6 the Capitol, and whether be did it inadvertently, or 
whether he was elated by bis Succeſs and good Fortune, he had the Inſolence 
to appear in the midſt of them with his Triumphal Robe; but ſoon perceiv- 
ing that the Senate took Offence at it, he roſe up and laid it gde, with- 
out making the leaſt Diſpute about it. Dionyſus Halicarn. Speaking of 
the Embroidered Purple Robe uſually worn by Kings, tells us, that it was 
unlawful even for Conſuls to aſſume it any more than the Royal Diadem; 
for (fays he) thoſe Regalia or Enfigns of Royalty, were diſallowed to the 
Conſuls ; becauſe they were apt to raiſe Envy, and were ſeemingly inconf;- 
tent with Liberty: Indeed, upon Account of fignal Services, ſuch as the 
obtaining a Victory, the Senate conſented that the General ſhould be adorned 
with Gold, and clad in Purple. As for the Crown of Laurel, you may 
conſult Plin. Lib. XV. Cap. L. The Triumphal Car 9nas in Imitation of 
a round Tower, and drawn moſt commonly by Horſes, four in 4 Yoke or a 
Breaft ; but when Camillus in his Triumph aſſumed White Horſes, be gave 
great Offence to the People, becauſe they were particularly Sacred x the 
King and Father of the Gods, Some choſe to be drawn by Stags, and others 
by 2 5 Underneath the Emperor they hung the Tdol Faſeinus 1 
whic 
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which Plin. Lib. XXVIII. Cap. IV. ſpeaks thus :) The God Faſcinus was 


not only the Protector of Infants but of Emperors alſo; and by hanging un- 


der the Car defends it, and protects the Triumpher from Envy, and. 
commands Reſpect to his Perſon ; or it was applied to admoniſh him to look 
back upon himſelf, and conſider that he was but a Man, though'exalted to 
that high Pitch of Honour. Zonoras alſo ſaith, that a. public Officer was 
drawn with him, who flood behind him holding over him a Crown richly 
adorned with Gems and precious Stones, and continually reminding him to 
look back upon himſelf, and conſider what he was; and take Care of him-- 
ſelf for the Remainder of his Life, and not be puffed up with Vain-Glory 
and Pride. To the Car they alſo hung a little Bell, and Rods or Scourges, 
by which was fignified, that he mi gbt fall under the ſame Calamity, and 
might be torn with Rods, and condemned to Death. For he ſaith, that 
thoſe who were condemned to any Capital Puniſhment for a notorious 
Crime, uſed to ring a little Bell, left any one by touching them inadver- 
tently ſhould defile himſelf, and become a Sharer in their Guilt. Pliny 
farther faith Lib. XXXIII. Cap. VII. T hat it was the Cuſtom for the Per- 
fon who Triumphed, to paint bis Face with Vermilion, as was done by 
Camillus, but this Cuſtom was afterwards laid afide: And to have 
his little Sons in his Car, an Example of which be gives us in ſpeak- 
ing of the Triumph of Emilius. He likewiſe admitted his Kinſmen, if he 
had any, and his young Daughters into his Chariot. And thoſe that were 
full grown, were ſet upon the Horſes, Or if there was a conſiderable 
Number of them, they were drawn after him by ſingle Horſes. Cleſe after 
the Emperor's Car followed the Army both Horſe and Foot according to 


their Rank; and as many of them as had received Preſents from him as the 


Reward of their Bravery and Courage, carried their Gifts in their Hands; 
the reſt of them were crowned with Laurel, ſhouting with Triumphal Cla- 
mour, or chaunting Poetry upon the Occaſion, or breaking Jeſis upon one 
another, or the Spectators. The numerous Croud of People which flocked 
from all Parts of the Town and Country to behold this mighty Proceſſion = 


were all decently habited, and moſtly in White, joyfully congratula ting each 


other, and applauding their Heroic Countrymen : And in Honour to nA . 
Gods, all the Temples were filled with Garlands and Crowns, and fet op 


as the Pomp paſſed by. In this Order the Emperor being conducted in 90 be 
of the Capitol, he at once guided his Car towards it, and at the ſame . 
ordered the Capti ves to be carried to Priſon : Being come into the Capi itol, 


be prayed to this Effet : 


I return thee my moſt fincere and hearty Thanks, O 


| thou beſt and greateſt Jupiter, and to thee O Juno his 


Queen, and to the reſt of the Deities the Protectors and 
Inhabitants of this Fare, in that it has pleaſed you at this 
Day and Hour by my Hands and Actions to preſerve the 


Roman Hate; Perlevere in your Benevolence towards it as 
| you 
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CY." I © 3 


beſeech you. 


1 8 14 


And then they offered up Sacrifices i in the wat . A- * JOS con- 
ſecrated Golden Crowns and rich Pieces of Armour to Jupiter, "Which they 
bung up in the Capitol. And in the ſame Place a' Fraſt was given at the 
Public Expence, and Money d, Aributed to the common People,” "Man by 
Man; and what was left, was laid up in the Public Treaſury. Anda lit- 
tle afterwards : They alſo erected Triumphal Columns," Statues,” Arches, 
and Trophies, and Kon Monuments, as may be learned from Plin. Lid. 
XXXV. Cap. Il. Of Triumphal Columns and Statues the ſame "\Autho 
will inform you Lib. XXXIV. Cap. V. VI. and VII. and Valerius NMaxinibs 


you have hitherto done, cheriſh and YE: it, 1 Tr | 
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Lib. II. Cap. V. Georgius Fabricius ſpeaks thus of the Triumphal' Aches 


(in Roma ſua Cap. XV.) Arches were formerly erefted in Honour of thoſe 
who had conquered Foreign Nations, or gained great Victorier for their 


Country: At firſt, they were rude ſimple Piles, when the Rewards of Vir- 
tue did not ſtir up an unwarrantable Ambition. In ſubſequent and more 


imperious Ages they were embelliſbed with the Ornaments of | Sculpture. 


They were either of Brick, like that Romulus; or of rough Square Stone, 


like that of Camillus ; or of Marble, like that of Cæſar in the Forum; of 


Druſus with Trophies in the Appian Way; of Trajan, &c. - The Arch 


was firſt Semi-circular, and afterwards Square as it went downwards, ſo. 


that there was a vaulted Paſſage through it, and on either Side were 11 


ded leſſer Paſſages or Poſterns. To the Vault of the middle Arch they bung 


Victory winged. Above this Vault there "were  Compartments or Pamneli 
richly carved in Relief with Triumphal Repreſentations. This Magnifi- 
cence took Birth in the Reign of Auguſtus, or a little before. 
Trophies were Trunks of Bodies, adorned\with Mili tary Ornaments” 125 
Arms, and ſometimes with winged Victories, and a young C N hin or 
fitting down before them with his Hands tied behind his Back. * 


Sometimes the Triumphing Chief was drawn to the Capi "mn by bur 


white Horſes, as was done in the Triumph of the Great 5 ſome- 
times by Lions, as Marc Antony : Pompey the Great and Ci aius har by 
Elephants; He/:ogabalus by Tygers, in Alluſion to Bacchus; and by Lions, 
alluding to Mars; or by great Dogs by an unpatalleled and not to-be- 
imitated Example: Add to theſe the Triumph of Aurelianus Auguſtus, 
who to ſignify the Cowardlineſs of the Enemy was drawn by Stags; 


that of Nero, who was drawn by Hermophradite Steeds ; and the Inſo- : 


lent Triumph of Suſacus King of Ægypt, who was drawn by Captive 
Kings, as you may read in Joſepbus Book VIII. of his Jewiſh Andi 
ties Chap. X. Here you have Matter enough to employ your Genius 
and Art; on one Side, you may imitate the Sacrifices; on the other Side, 
all the magnificent Apparel of a Triumph, (viz.) Triumphal. Arches, 


Pyramids, portable Statues, Trophies, Spoils of the N 45 fe All 


which ”u may diſpoſe in graceful Order. 
8 If 


ed edtagal 
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If theſe two Authors I have been now quoting have not ſaid enough 
to ſatisfy your Curioſity ; hear what Appianus Alexandrinus faith of the 
Triumph of the great Scipio : Being all crowned with Garlands, and 
preceded by Trumpets, they conducted the Chariots or Waggons laden with - 
Sports ; they likewiſe carried Wooden Towers, Images, and Writings or 
Inſcriptions expreſſing their fair Attions ; after which came the Gold and 
Siluer partly in rude Lumps and Maſſes, and partly wrought or coined ; 
theſe were ſucceeded by the Crowns which had been ſent by way of Homage | 
or Acknowledgment ; then White Oxen and Elephants ; and after them tht 
Numidian and Carthaginian Chiefs that bad been taken in the War, who 
were ſucceeded by the Emperor's Lictors or Heralds richly clad in fine Pur- 


ble; and after them @ Croud of Minſtrels and Singers after the Tuſcan 


Manner, all crowned with Gold, playing and ſinging in regular Order; in 
the midſt. of theſe was a Buffon adorned with Bracelets, and dreſſed in a 


long Gown trimmed with Golden Fringe down to the Ankles, who hy his 


Geſtures, Grimaces, and Ribaldry inſulted the Priſoners, and excited 


the Laughter of the Speftators. Then came the Emperor himſelf ſur- 


rounded by a Cloud of Incenſe and Odoriferous Per fumes; and drawn 


by White Horſes, having Crowns on their Heads richly ſet off with 


Gems and precious Stones, and with Harneſſes plated and fludded with 


Gold; the Emperor himſelf ſat exalted in a Gilded Car, habited in a Pur- 
ple Robe after the Faſhion of the Country, finely embroidered over with 
Golden Stars, holding in one Hand an Ivory Scepter, and in the other a 
Branch of Laurel; and accompanied by his young Relations, who were 
partly drawn with bim in the Chariot, or laid bold on the Reins of his 
Horſes ; the whole Proceſſion was cloſed up by the Body of the Army crowned 
with Wreaths of Laurel, ſome of them bearing Marks of Diſtinction as the 
Reward of their Bravery, and others fligmatized by way of Puniſhment 
for their Unwarthineſs ; for as they knew how to applaud and diſtinguiſh the 
Brave, they alſo knew how to brand the Timorous and Unmanly with Infa- 
my: In Alluſion to which Juvenal has this Satirical Fling, 


Ilinc cornicines, bine precedentia langi 
 Agminis officia, & ni veas ad fræna Ruirites, 
Defaſſa in laculis quos ſportula fecit amicos. 


In Enxgliſb: 


Trumpets Before, and on the Left and Right 
A dCavalcade of Nobles all in White: 
In their own Natures, falſe and flatt' ring Tribes; 


But made his Friends by Places and by Bribes. 


The Triump hal Robe was either embroidered, or p powdered over 
wich Golden * or elſe ſtained or 3 with alan; from 
whence 
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whence it was called Palmated. Tara ſpeaking of theſe in Bock =. 
Verſ. 177, fings thus: 62 


— Pipe . , „ 
Ter conftels Jovi 


Martial alſo mentions it Lib. VIIL mw Boig. 1. | 
 Befides what we have here related, the Antfents uſed to carry the 
Names of Towns, Mountains, and Rivers in their Triumphs, together 
with ſolid Figures of Caſtles, Cities, and Towers, which wete com“ 
monly of Maſly Gold or Silver, and ſometimes of Iron; but moſt com- 


monly of Ivory, as we may learn from Ovid in Lib. de Ponte Ef- IV. 


| a 
Tar 
* 


"Ry turritis e dre muri. tg i 

1 TEMES anus 1 139 

The Ivory Towns begin with Towered Wall, - . 
And Glaudian Lib. III. de Laudibus Shilich, 6 yitt bod Hiw gout 


Oftentarent ſuos priſco fi more labores, RN 13563 a4T 
Certarent utraque pares a cardine laurus, © 
Hæc alemannorum ſpoliis, auſtralibus illa | ; 
Ditior exuvits, illic flavente Sicamù rr 
Czſarie, nigris hinc Mauri crinibus irent : 
Ipje albis veheretur equi currumque ſecutus 
Laurigerum feſto fremuiſſet carmine miles: 

Hi famuli traherent reges, hi facta netallb 
Oppida, vel montes captivaque flumina ferent, 
Hine Libyci frattis lugerent cornibus amet, 

8 Inde catenato gemeret Germania _ 


"ou 2 Gs, 1 * | 1 * 
f 5 . F 4 : 
A * F 3 9 » K 4 EE.» , : 
n : | . #1 | a 44 2 1 „ * 
\ 

| . „ s „ 7 
5 x G j . k „ + 3 

: 


It till che Cuſtom was in Pomp to ſhow 

The Victor's Glory, and the conquer'd Foe ; 
The North and South wou'd equally combine, 
To make his Valour and his Conduct ſhine. .. 158 
Here, ſhou'd the Warlike German Spoils be — A Re 
And there, the richer Trophies of a warmer Zone. 
Here, the Sicambri with their Golden Hair, 

There ſwarthy Moors with jetry Locks appel. 
He by white Steeds be drawn in Godlike N 
Whilſt laurell'd Troops his Praiſes celebrate; 
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Here, vanquiſh'd Kings be led with doleful Pace, Pf 
There, Towns in Metal wrought, the Triumph grace; 
The captive Rivers and each captive Hill, | 
In Model ſhewn, confeſs the Artiſt's Skill: 
Here, Libyan Streams ſhou'd grieve with broken Urn, 
There Germany in her 0 Rhine n. mourn. 
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Buy this you may perceive dh ahi aſed, t to carry the Images or Re- 
preſentations. of Rivers laden with Chains, to lignify their Servitude. 


50 tpeaks of this i in 28 TV, de Ponto. 


1442 


1  1Squallidus 4 imittat at frafta fub 8 ne Cri nes, &c | 


The ingenious Pyrobolif may repreſent Rivers and Mountains alſo un- 
der Human Shapes in the moſt ſuppliant Poſtures ſaluting the Conque- 
ror, and proſtrating themſelves at his Feet: The Rivers may be exhi- 
bited as preſenting him with ſeveral Sorts of Fiſh by way of Homage 5 
and the Mountains may offer him their ſeyeral Sorts of Ores in little 
Cars; but I need not ſuggeſt any thing farther to a fertile Invention; for 
ſuch will need my Aſſiſtance no farther. than barely giving a few Hints 
of this Nature. 

The Captives who were led in Triumph were chain'd by the Neck, 
the Arms, the Wriſts, and Legs: That it was the Cuſtom to chain them 


by the Neck, may be learnt from Ovid's Art of Love, Book * 


Ibunt ante duces onerati colla cateni "© 
In Engl ſh : 
The Chicks ſhall march before, their Necks opprek'd with Chains. 


As for the Hlandeuff wich which they uſed to Genre hair Priſoners ; 
we are informed, that they uſed to faſten the Left Hand of a Soldier to 
the Right Hand of a Priſoner ; that if the former made any Attempt to 
eſcape, the latter might have his Right Hand at Liberty to draw and 


uſe his Sword in caſe of need. Statins Lib. XII. Thes. ver. 470, ſpeaks 


thus: 


M e Pietas me duxit amor depoſtere ſava 
Suppli cia, & dextras juvat inſertare catenas. 


In Engli ſh : 


Thro' Love and Pier I met my Pain, 
And gladly gave my Right Hand to the Chain. 


Tertul- 


Sint! 
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Tertullian mentions the Fetters for the Priſoners Legs, in Lb. ad 
Mart. where he ſays, That the Leg * 10 Fa hn the Soul it in 


Heaven. 
And Sid. Apoll. Carm. 2. verſ; 179. 


Deſpiciens vaſtas tenuato in crure Co fend. 
Deſpiſing pond'rous Chains which gall'd his meager Leg. | 


But what appears to me to be the moſt Shameful and Ungenerous of 
all, was their ſhaving the Captive Chiefs, as a Mark or Token of their 
Captivity; as Propertius obſerves in Lib. IV. * 12. 


Teſtor majorum cineres tibi Roms colendes, 
Sub quorum titults Africa tonſa jacet. 


In Engli iſh + 


Witneſs our Fathers Duſt whic'. we fever, 
T' whom Afric yielded up her captive Hair. 


Ovid alſo ſays ſomething of it in Lib. I. Amor. Eig. 14. 


Nunc tibi capti vos mittet Germania crines, 
Culta triumphate munere gentis eris. 


In Engli 0 : 


' Now with new Arts, thou ſhalt thy Pride 8 ; 
And Curls, of German Captives borrow'd,. uſe. 


They likewiſe frequently drew their Warlike Machines in their Tri⸗ 
-umphal Proceſſions; Witneſs Tit. Liv. Lib. IX. Decad. III. ſpeakin 


g of 
the Triumph of Metellus; and in Lib. VI. Decad. IV. deſcribing that of 


N 


The ranſomed Ci itizens, Neighbours, Relations; and Kindred, oe. . 
followed promiſcuouſly after the Triumphal Car wich the Townſmen.: 
Valerius ſays ſomething to this Purpoſe, Lib. V. Cap. II. (via.) That 
2000 2 ma which had been fold by Hannibal, followed Titus Flaminius, 
Sec. Theſe, according to the Teſtimony of Tit. Liv, Ln IV. Decad. * 
were all ſhaved. 

This is what I have thought proper to collect concerning the ancient | 
Roman Triumphs, for the Uſe of our Pyrotec hnician. I ſhall now touch 
upon Mars, elne Vidtory, Nemeſis and Pallas; all which may be 


Tere very 
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very pr operly introduced upon Popular Rejoicings on the Score of War- 
like 182 — by adding to, curtalling from, or altering the ſeve- 
ral Circumſtances belonging to them, GEE as Time, Place, Op- 
portunity and Expence will allow. . 

The Ancients repreſented the God Mars as all Fire and Rune ſome- 
times drawn in a Triumphal Car, and at other Times advantageouſly 
mounted upon a Warlike Steed; here he bore a Lance in his Hand, and 
there, a Scourge. He was commonly attended by a Cock ; thereby to 
ſignify, that Captains and Warriors ought to be perpetually upon their 
Guard, Vigilant in their Conduct, and Diligent in their Enterprizes. 
His Favorites and thoſe who ſhared the moſt in his Eſteem, were Ter- 
ror, Fear, Diſcord, &c, as we find in Homer, Thad. XIV. and Anil 
neil. VIII. 


Trifteſque ex Athere dire 
Et . gaudens vadit diſtordia palla, 
Qyam cum ſanguine? . Bellona flagelh, 


In Engliſh thus: 


The Dire ſowſe from Heav'n with quick Deſcent, 
And D:/cord dy d in Blood with Garments rent, 
Divides the Preſs : Her Steps Bellona treads, 


And ſhakes her Iron Rods above their Heads, Dryden, 
And nerd. XII. 


Circumque atræ Formidinis ora, 
Traque Inſidiæque, Dei comitatus aguntur. 


In Engliſh thus: 


Wrath, Terror, Treaſon, Tumult, and Deſpair, 
Dire Faces, and deform'd, ſurround the Car, 


Friends of the God; and Followers of the War. 1 3 
Statius . his Train in Book III. of his Theb. ver. 428. 


— Furur, Traque eriſa, 
Nana miniſtrat equis Favor aliger, ac vigil ons 
Fama ſono, uarios rerum 1 * 
Aute volat currum. 


In E iſh thus: 


Fury and Wrath his Crefi «duſt. 
And nimble Fear directs the fiery Steed; 
Wuhilſt Fame flies on before to ſpread abroad his Deeds. 


Some 


both his Siſter and Wife. She was 
and 
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Some have feigned that Fear drove ENCE LO POT" od, 
eee e eee 


Fer galeam Bellona mibi, rotarum, | 
T onde Faun Fan celeres Formido jugales. | 


Ia E660 thus: 6 
Tees fit; 


My — Bellows bring) Terror my 
And pannic Fæur, do thou, the rapid Driver it. 


| The ſame Author de Laudibus hn . 


Ditibus exuviis tendentem ad fidera quercum 
_ Pracedit, liftorgue Metus, tum fratre Po 4 W 
Barbura ferratis, innetunt colla catents 9 
Formudo ingentem vibret . freurim. © 2 


In Engl, ;/þ thus: 


Laden with em the | Pha of the W 5 
Bellona ſwift precedes the cruel Car; __ | 
Lifring on high an Oak conſpicuous from afar. 8 

His Li&ors Fear and Dread with trembling Pace 

Surprize and chain the rude Barburian Race. 

With haggard Looks, and Robes ſuccinct 
| Wields an huge Pole-ax formidably bright. 


Dow Writers tell us that Bellonu was the Siſter of Mars, * W 
that ſhe was his Wife; and « third Claſs of them, affure us, that ſhe was 
with her Hair diſhevelod, 
ſpred over her Shoulders, W Re Is ag EO 
Filius Trakews, Book V. Fw HP 


1705 fatem e ar e as wakes 
Sparſe comam, medias arier Jellona perrrrut. 
Io E thus 


Her Torch Ae iv through the Air, 
Sprinkles with clorted Gore her flaming Hair; 
And through both Armies up and down. does fly. 


Some repreſented her wk 4 2 a Shield in the 
«her, Victory 
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Victory was pictured under the Form of a winged Virgin, in act of 
ſpringing up into the Air; bearing in one of her Hands a Branch of 
Palm, and on her Head a Crown. By the Wings of this charming God- 
deſs, the Ancients gave us to underſtand, that the Events of War are 
doubtful and ambiguous; or that the Purſuit of the Ambitious, who 
are for puſhing their Fortune to the utmoſt Pitch, is nor fo properly a 
Race, as a real and reſtleſs Flight: Or elſe they gave her Wings, to 


| ſignify with what a ſudden Swiftneſs ſhe roams from Place to Place, 


from one Country to another to win the Ears and Hearts of Men. In 
Temples her Statue was uſually ſupported by two others, who lifred and 


bore her up with their Hands. 


Her Robe was cither White, or dyed with Purple ; for as this, is the 
Symbol of Majeſty ; that, is the true Emblem of Peace, and Hierogly- 
phic of the Joy ſhe inſtils into the Hearn of thoſe whom ſhe FR to 
favour. 

Formerly likewiſe ſhe was 8 8 Wings, and fitting 


upon a Ball. Some feign that by an extraordinary Prodigy the Wings 


of the Statue of Victory were burned by Lightaing, which gave a Poet 
Occaſion to ſay: 


Dic mibi Roma, alis cur „ far Victoria _ 
Urbem ne valet e 11 


And indeed, 1 think Rome was in the right to > deprive Vittory of her 
Wings, fince it was a Means to prevent her from going elſewhere. 

You may then make a Statue ſtanding ere, and holding Victory in 
its Hands : By which upright Poſture, will be ſignified ; That the Con- 
queror was not an heavy indolent Perſon, or one who would ſuffer any 
Opportunity to ſlip by him, when he had a View of Conqueſt, or of 


ſnatching Palms and Laurels from his Enemies. 


Nemeſis was the Goddeſs of Vengeance, the Rewardreſs of Virtue, as 
Queen of Cauſes, the Soveraign Arbitreſs of Diſputes and Diſa 
ments; and was held by the ancient Theologians to be the Daughter of 


Fuſtice. Her Statue alſo was winged, and trod upon a Wheel; becauſe 
of the wonderful Swiftneſs of her Action. Sometimes ſhe had a Bridle 


in one Hand, and the Meaſure of an Ell in the other. This may be 


very ſutably applied, when any Prince or great Captain has obtained a 
ſignal Victory over Rebellious Subjects, the Violators of Peace, and Di- 
ſturbers of the Public Tranquility; to the end that ſuch Evil- diſpoſed 


Perſons may learn by this Emblem, That God is the ſure and juſt 


Avenger of Crimes, and that he leaves no Perfidy unpuniſhed; — be 


warned another Time, how they attempt to exceed the Bounds pre- 
ſcribed to them by Eternal Providence. 


Are or Pallas is ſtiled by + Cicero, the Inventreſs of Wars. 


- 4 'Gic, Lie, err 
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She was pictured with a Pomegranate in her Right Hand, and an 
Helmet in her Left, according to the Teſtimony of Celzus : For there 
are two Things which preſerve a Republic (namely) The Union of Hearts 
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and Minds, which is figured by the Grains in a Pomegranate : And, Rea- 


dineſs to defend it upon all Occafions, which is expreſſed by the Helmer. 
An Helmet born in the Hand, and not upon the Head, fignifies ; That 
a brave and generous Prince covers his Country, and not his Head; that 
is, That he protects his Subjects, and maintains the Public Intereſt Joint- 
ly with his own, at the Hazard of his Life: And therefore it is, that in 
Phyſic Gardens you ſee a Scipio wich a World at his F cet, covered * 
his Head- piece. 

As much may be ſaid of Peace; a \ Goddef to * the Anciiiite con- 
ſecrated the Olive-Tree: It was from hence that Ovid framed a plea- 


ſant Fiction in Book VI. of his Metamorph. Fab. I. Where he ſays, 
« That a Contention ariſing between Minerva and Neptune, about giv- 


L ing a Name to the City of Athens; which put the Aſſembly of the 

« Gods to a Stand, not knowing on which of the Two to confer the 
« diſputed Honor: Neptune, to win them over to his Intereſt, ſtruck 
4 the Earth with his Trident, and cauſed a Horſe to riſe up from it: 
% Minerva, on the other hand, having the ſame View with Neptune, 
e cauſed an Olive-Tree to ſpring forth: Theſe ſupernatural Producti- 


4 ons being the Emblems of Peace and War, the Synod of Deities gave 


« their Voices for Minerva, and ſo decided the Controverſy.” By this 
Poetical Story we are given to underſtand, That Peace is infinitely more 
deſirable than War; and that the Laws of the former are more plea- 
fant and light, than the Yoke of the latter, which renders Life bur- 
thenſome and ſad. You may have Recourſe to this Emblematical Fi- 


ction, when any Prince has put an End to Wars, whether Foreign 


or Domeliie,: which had harraſſed his Country, and GI his ab- 


The Dom wh an Olive-Branch in her Bill is/a true Symbol of 
14 ; and indeed it is what the Soveraign Head of the Roman Church 


(Innocent X.) has choſen for his Armorial Enſign; from ' whence ſome 


Men conjecture that God will be pleaſed to re-unite the Chriſtian Prin- 


ces, under the Pontificate of this Spiritual Chief, and reſtore Peace to 
his People who have for ſo many Years paſt groaned beneath a Load 


of Miſery ; and who wiſh for no Favour with ſo much Anne as the 


Nees of an univerſal Pacification. 
Now with regard to the Olive, the Romans were wont to Wen 


Peace with a Branch of it in her Hand; or elſe with Ears of Corn; 


and crowned her with Laurel. Sometimes Painters and Statuaries 
placed a Roſe, and at other times a Caduceus or Wand in her Hand. 
The greateſt Attendant, and moſt intimate Aſſociate of Peace, was 
Felicity or Happineſs; who was pictured as a Woman ſeated upon a 


Royal Throne, holding in her Right Hand a Caducens, and in her Left 


Uuuu A 


350 


or Welfare of any State conſiſts in 4 perfect Union between the Prince 


Of the Great Art of AgT1LLERy. Book V. 


4 Horn of Plenty +. For it is moſt certain, That the true Happineſs 


and People, and in the Fertility of Soil, which can never be fo well 
cultivated as in Times of Peace. 


Theſe Starues may. particularly ſerve vw way of Cera to Tri- 
umphal Arches, and other Artificial Structures the Engineer may erect; 


Fig. 20. or they may be placed upon Pedeſtals, as you ſee in Fig. 205. 


When any great Admiral ſhall have obtained a Signal Victory by 


| Sea, you may repreſent a Triumphant Neptune upon the Water, drawn 


by Sea-Horſes; crowned with a Naval Diadem; darting a Trident 
with his Left Hand; and in his Right holding a Ship, with her Sails ſer 
to the Wind; upon whoſe Prow, Honour may appear, under the Form 
of a Youth ; decently clad ; crowned with a Wreath of Laurel; and 
bearing a Scepter in his Right-Hand, and a Pike in his Left: Virtue al- 
fo may be ſeared at the Helm, under the modeſt Garb of a Matron ; 
tho' ſne was anciently repreſented by a young Man. Neptune may be 
on all Sides ſurrounded by a Number of Nymphs, Nereids, and Sea- 
Monſters, blowing in Conchs and other Sea-Shells, and in a& of pre- 
ſenting Crowns to the Brave who thirſt after Glory. In ſhorr, our En- 
gineer will have a fertile Field before him, when the Celebration of 
ſuch Occurrences requires him to bend his Invention this Way. | 
We are informed by Hiſtory, That Duilius was the Firſt of the Ro- 


mans who triumphed for a Sea- Victory. Valerius Maximus tells us; 


« + That whenever Duilius went to any Entertainment, he had a Torch, 
« or ſome other Light, carried before him; and that, Supper ended, he 
returned Home with the ſame Equipage, and preceded by Trumpets 


and Minſtrels; by which Nocturnal Ceremony he choſe to expreſs 1 


remarkable Succeſs in War.” 
Upon the whole, you muſt know that Neptune obtained the Watry 


Empire, for his having been the firſt Inventor of Navigation, for his 


having built the firſt Ships, and fitted out the firſt Fleet, of which (ſay 
they) he was appointed Commander in Chief by Saturn. 
But before I cloſe up theſe Triumphant Repreſentations, I cannot for 


bear entertaining you with a Deſcription of that artificial and wonder- 


ful Piece of Machinery exhibited at Paris, upon the Victorious Return 
of His Moſt Chriſtian Majeſty Louis XIII. from the Siege of Rochelle in 
the Year 1628; and which was contrived by Henry Clarmer of Norim- 
berg, one of the moſt celebrated Fire-Engineers of our Age, and whom 
we have taken an Opportunity of mentioning in the foregoing Part of 
this Work, Paul Grodicki, one of the beſt Engineers in Poland, ſpeaks 
of ir to this Effect. The Artiſt had raiſed an Artificial Rock in the 
* middle of the Sein; which appeared inacceſſible, for the Dangers 
ee en ſeemed to en it; and OY becauſe of irs Ions: 


4. a A nd. a i 8 1 tt. 1 — —ũ—ẽ— ns — 8 . ts. a — * N 


1 Plin, Lib, XIXV. + Val. Max, Lib, I. Cap. Vi, 
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« 'To this Rock he chained a Naked Virgin, about whom wete ſcen 
« Nymiphs running up and down in a confuſed Marmer wich lighted 
1 Torches in their Hands, and bewalling the rigid Fare of the Captive 
« Maid; At length, there appeared à readfo Sea-Monſtet, of enor- 
* mous Gate, vomiting Fire and Flame iti fuch abundance, and i fuch 
« various Redundancy, that he was equally the Dread and Admiration 
« of the Spectators: This prodigious Creature was carried by the 
« Stream towards the Rock, with ſerming Intention to devour the Vi- 
_*, im defigned for him; but at the Inſtant he Had reached the 5 | 
and was eaperly moving on towards his Prey , 4 young nn ap 
in the Air, advantageouſly mounted upon a 1281 ed St 2. wing 
ring down with the Reins upon his Neck, d tas directly 
upon the Monſter, the Heroe tan him through and through with 
« his Spear; and from the Wound there ruſhed out a prodigious Quan- 
« tity of Artificial Fires. In ſhort, the Rock, the Maſter, the Heroe, 
« and the Maid, &c. were made up of Artificial. Fire. Mord which 
r plaid inceſſantly for ſeveral Hours. Amongſt other Things, he re- 
« preſenred the P/ and Name of the ſubjugated Town in Fiery Cha- 
5 wavy together with the Royal Name of the King, and whole Sen- 
© rences of Triumph and 1 Import; all which were ſeen ſcat- 
< tered up and down in the Airy Expanſe.”” _ 
This fine Piece of Machinery was ande from the Story ; of Andro- 
meda, the Daughter of Cepheus . Caffope, King and —.— of Aithio- 
pia, who for her Mother's Pride and Vanity. i in boaſting that ſhe ſur- 
paſſed the Nererds in Beauty and Comlineſs, was _ taken, and 
bound to a Rock to be devoured. by a Sea-Monſter z but Perſeus happily 
paſſing chat Way in his Return to is own Country, delivered her, car- 
ried her away with him, and married her, Faire mentions this in 


Book II. 


Andromeda monſtris, fuerat dedicata marinis, 
p Hee eadem Perſei nobi lis uxor erit. 


lo Engl to this effect: 


bs direful Monſter of the rear Stream, 
| Andromeda expos'd; a helpleſs Prey 
Perſeus the deſtin'd Virgin kd re — * 


And bore che ſuccour d Mad his future Bride away. 


1 be allowed, that the Thought of the a ** | | * 
this whole Piece, was extremely juſt and natural, and moſt, pertinently 
adapted to his Subject; for — King was repreſented by Perſeus; the 


winged Steed, or Pegaſus, gave us OT the martial and active 
8 of that or Prince; Andromeda was the true Type of the Ca- 
tholic 


$352. 


Of the Great Art of ARTILLERY. Book V. 


tholic Religion, at that Time oppreſſed by the Proteftants of Rochelle ; 
the Rock bore alluſion to the Town of Rochelle itſelf, and ſured very 
well with the Etymology of it. In a word; the Monſter deſtroyed, and 
Maid delivered by Perſeus, figured to us, the Reſtoration of the Catho- 
lic Church, which had been doomed to Deſtruction by the Proteſtants, 
and the Suppreſſion of their He, and their Reduction to ode 
and Obedience. 

This Fable may be very naturally W has any great Cres 
ſhall have compelled an Enemy to raiſe a Siege, and obliged them to 
quit any Place or Fortreſs, which they had obſtinately attacked; and 
reſtored Peace to thoſe who u ee upon the * of 
Ruin. 

The ! cited may ** ceprdſented by young R or ve- 
nerable Matrons (provided the Female Sex agrees with the Name of 
the Place;) who may be placed in ſome great Gate- way, as it were 
ſaluting ſome Hero drawing near, and ſhewing him, how all the Gates 


are opened to receive him; that the whole Town is devoted to his In- 
tereſt, and that he has nothing to do but to take peaceable Poſſeſſion of 
it. This (as we are informed) was lately done at the Surrender of Grave- 


linnes, one of the prettieſt Maritime Towns in all Flanders, which was 
beſieged and taken by the Duke of Orleans. 
But who is he that can give ſufficient Inſtructions in any Art, to ſa- 


tisfie the entire Bulk of his Readers? Do we not ſee every Day New 


Additions and Improvements tacked to old Inventions? And what was 
unknown to our Fore-fathers is now ſo common amongſt us, that one 
is almoſt aſhamed to dwell upon it. In our Days nothing is acceptable 
but what is New, diſregarding every Thing which has been formerly 
ſeen or performed. And therefore I ſhall have done with the Subject 


we have been here handling, and ſhall leave what elſe might be ſaid of 


and whatever can be drawn from what I have here inſerted, to the 


3 and Diſcretion of the Perſons who are led by their Genius or Pro- 


feſſion to cultivate our Art. Proceed we now to the Vigils or Feſti- 
vals; and let us take in Hand the Fire-works which may be property 
applied to the Celebration of thoſe Solemn Occaſions. 

But I muſt here obſerve, that I believe our Recreative be NE and 
Bonfires derive their Origin from a certain Ceremony amongſt the 
Ancient Romans, upon thoſe Feſtivals which they held in Honour of 


their Falſe Gods. I ſhall therefore here produce the Teſtimony of 
| ſeveral Authors, for your Information in theſe Ancient Rites, and to 


illuſtrate the Pomp of their Artificial Fires; but before I enter upon 
this, I muſt premiſe a few Wards. 

The moſt famous of all the Games in vogue amongſt the Ancients, 
were thoſe which they called Secular: If you would know the Origin 
of them, you may conſult Valerius Maximus Lib. II. Cap. 4. and other 


enen They were called Secular Games; becauſe they were cele- 
brated 
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ted and celebrated them. But the laſt that held them was Septimius Se- 
verus with his four Sons, all of them exalted to the Conſular Dignity 


for Zofimus aſſures us, they were never revived afterwards ;\ becauſe the 


End of the ſucceeding Age was ruled by Conſtantine Chriftianus and Li- 


ciniu. But Orokus Lib. VI. — Lib. I. Zonoras Lib. II. and 
Euſebius Lib. VI. affirm that the two Philips (the Father and Son, who 
are thought to have been the two firſt Chriſtian Emperors) held them at 
Rome with a great Concourſe of Jeus above a thouſand Years after 
the Foundation of the City. Pope Boni face was the Firſt who in Imi- 


tation of the old Romans, inſtituted the Chriſtian Secular-Year, (which. 
we now call the Great Fubilee :) This he did in the Year 1300, under 


the Reign of the Emperor Albert. (See Fobn Vall. Lib. VIII.) After 
him Pope Clement the VI, at the earneſt Sollicitation of the Romans, 
ordered the Myſterious Ceremonies of the Jubilee to return every Fif- 
ticth Year, and accordingly began with the Celebration of it at that 
Term in the Year 1350, under the Reign of the 
IV. In ſhort, Pope Xy/tus the II inſtituted thy'Oblrrance of it eve- 
ry 25 Years; which he confirmed by his own Example in the Vear 
1475, under the Reign of Frederic the III. To conclude, the Roman 
Cathohcs celebrate. it "his preſent preſent Year 1650 under the Pontifi- 


cate of Innocent the X, at this Day the Head of the Roman Church, 


and under the Reign of the Emperor Ferdinand the III. Thoſe who 


would know the Ceremonies. uſually practiſed in the Solemnization of 


this Myſterious Feſtival, may conſult our famous Annaliſt Paulus 


Piaſecius Biſhop of Premiſſau 
Urban the VIII, where he carefully obſerved whatever he faw worthy 


of Notice; but if you would have the freſheſt Accounts relating to this 


Natter, you may be informed by thoſe who return this Year from 
Nome; for the Ceremoninal varies: conſiderably every Time. 
us now return to the Secular Games obſerved by the Ancient Ro- 
mans; from whence to gather ſome Hints to the 


„who was at Nome in the Pontificate of 


tion 
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brated once every Hundred Years, which they commonly computed to 

be a Seculum or Age. Valerius Publicola, who was the firſt Conſul after 

the Abolition of the Kingly Government, was alſo the firſt that inſtitu- 


Charles the 


But ler 


of our Artificial Fireworks, Firſt then Rofinus ſpeaks thug. + The 


Time. for celebrating the Games drawing near, Meſſengers were diſdatch- 
ed to all Parts of Italy to convene the People, 
preſent at thoſe Games, . which had never been ſeen before, and 
never would be ſeen again. Being then parry and tbe Feſtival near 
at Hand; fifteen grave Perſons were preſented to the Public, whoſe bufi- 


neſs it was to offer up Sacrifices in the Capitol and the Palatine Temple; 


and who being ſeated upon an Eminence, diſtributed the Offering: ** be 


N ; oy were no . than Torches es of AY I Ne 


ces | — 
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Bitumen; hut Servants and Slaves were excluded from the Preſents, 
and it was unlawful for them to accept of any. Befides the Places al- 
ready mentioned; the People aſſembled in the Temple of Diana pon the 
Aventine Hill, where it was the Cuſtom to give them Wheat, Beans, and 
Barley. Then they began to watch as uſual in the Saerifices and Rites of 
Ceres. The Day being come, they repaired to the Banks of the Tiber, 
where they remained three Days, and three Nights, wholly intent upon the 
Sacred Ceremonies, After theſe Preparations they offered ub Sacrifices to 
Jupiter, Juno, Apollo, Latona, Diana, the Fates, Ceres, Pluto, and 
Proſerpine &c. To this purpoſe the Prince upon the Second Hour of the 
Firſt Night cauſed three Altars to be ereded, upan which be offered up 
as many Lambs, and with him the Fifteen Venerable Men, and having 
ſprinkled the Altars with Bload, they burned the Vittims together. This 
done; they raiſed a kind of Theatre, and lighted up a great Number of 
Fires, Torches, and Lamps; and Jang Hymns adapted to the Solemmy, 
and began to celehrate their Spectacles in gad Earnoſt; difiributing 


Wheat, Beans, and Barley, ta thoſe wha ated the Principal Parts; as 


bad before been. done to the whale Multituds in general. On the Morrow 
they repaired to the Capitol, there ie perform the uſual Sacriſices; and 


then aſſembled in the Theatre, to ſee the Games in Honour of Apollo and 


Diana. Upon the follouing Day the Noble Matrons went up to the Capi- 
tol, there (at the Hour appointed by the Oracle) to pray, to frequent the 


Banquets, and to fing- Hymns. according ta Cuſtom. In ſhort; upon the 
Third Day they convened in the Temple of Apollo, an the Palatine Hill, 


where Twwenty-/even Boys in ceremonial Habits, and as many young Girl. 
having both Father and Mother living, declaimed in Greek and Latin, 


and ſaug Pæans ta the Immortal Gods, recommending to them the Safe. 


Pomp, and with the moſt exquifite Voluptuouſneſe. He firſt' went to the 


guard aud Protection of their Empire and People. 

As for the Decennia, which were Games inſtituted by the Emperor 
Gallienus ta be kept every Ten Years; Trebellius Pallio ſpeaks of them 
to this Purpoſe. After a pretty conſiderable Slaughter ef Soldiers near 


Byzantium; Gallienus, as if he had done ſomt mighty Feat, returned 


with the utmoſt Precipitation to Rome, and having convened the Senators 
he celebrated the Decennia with new. Sorts of | Games, with a new kind of 


Capitol, attended by all the Senators, Knights, and Soldiery, in white 


Habits; theſe were. preceded by an innumerable Multitude of Men, Women, 
Servants, and Siaues, with Wax Flambeaus, and lighted Lamps: On 


_ each. Hand were led in fine an Hundred "White Oxen with gilded 


Horns, and adorned with rich Silk Htufings and Tr appings of various Colours. 


On either Wing alſo 200wbite Lambs and 10 Elephants (which were then in 


Rome) and 1200 Gladiators magnificently habited under the Diſguiſe of 


Matrons, all ſhining with Gold, together: with 200 Braſs of Prey of ſe- 
veral Sorts, finely. adorned; Waggons- full of Mimics and all kinds of 
Actors; Boxers, fighting ſham Battles; Fellows: counter feiting the Cy- 

CES ent EA. _ clops: 


5 
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clops: In ſhort, it was wonderful to ſee them, and nothing was to be heard p- 
on 5 Way but Shouts and Clamour. The Emperor, in the midſt of all this, 
appeared with the embrot fs Robe, D Tupic, attended (as we 
have ſaid) by the 175 5 Prieſts, $ rificers, &c. 2 their; ceremonial 
Habits. With this Emu page he moved on toward; 4 rol, having on 
each Hand 500 gi 22 5 pears or Halberds for bis 1 5 dee together 
with 100 Enfigns, and the Banners, Gonfalons, and Streamers, ef the 
Colleges, Halls, T emples, and thoſe of all 7 £4 To 458 254 
4 vaft Croud if People, di ſuaſed like Coche 80 2 Pertians fans, ws 
marched at left 200 1 ina Troop. , 33 15 " 215 22 KF 
Theſe it muſt be owned were I mig ty Fre! "yy 
ſerving the Attention of ſuch great b * 2 15 Thy 2 an go. on aer 
their & own Fancy wind. Cod let us leave it to che Þy- 
Fobol: ft, to | 15 722 chooſe W. at can an 0 his Purpoſe f rom theſe 
Whims; whilſt we take another 5 12 3H wed 
As for hoy Feaſtz or Revels of Bacchu "wh wire, a > pra- 
Ay of them amongſt Au- 
thors; but oarticulirly'? in +. St. Auguftin, who tells us in his City of 
God, That not only the Romans (who eld ch theſe: = Frolics in great 
Veneration) but that alſo the Grecians obſerved! them with the moſt hor- 
rid Exceſſes and Inſolencies imaginable ; running, up and down the 
Streets and public Places of the City, like Madmen, ys Torches 
and Pitchers of Wine which they drank of without Meaſure; but for 
the other infamous Cuſtoms committed at that Time, 1 will not fully 
my Page with any Rehearſal of them. However, in proceſs of Time 
the Romans grew weary of them, aboliſhed them, and baniſhed them 
from their Republic, and enacted ſevere Laws againſt them, and or- 
dained heavy Puniſhments to be inflicted upon thoſe; who ſhould ever 
attempt to revive them in any Part of their Empire. Alexander of A- 
lexandria tells us ſomething, of the ſame Nature, With Relation ta che 
Games called Fhralia; or which were celebrate in Honour of Hf 
Diana had alſo her Feaſt- Days, which commonly fell out pin tlic 
Ides of Auguft : The Days dedicated to her, were obſerved with Torch 
es, TOY” and other _ a5 we find in N v il 


— 3 tbr me cr radere turba' vetat, 
cum videt accenſis devotam currere teh bal ot na. 
I nemus, & af riuiæ lumina ferre Dea. e 


* 


Ovid alſo de Faft e k. 4 


Sepe potem voci frontem'reimita coins = - 
Femina lucentes 22 W e | SED = 


356 


Of the Great Art of ARTILLERY. 
In Engli ib thus: | 


Boox V. 


Oft- times with Temples crown'd, and clam'rous Cry, 
The Woman bears the flaming Torch on A 
From out the City Gates. 


The Ancients alſo did ſet Days apart in Honour of Ceres, whoſe Fe- 
ſtival was ſolemnized with burning Torches ; becauſe ſhe. firſt under- 


took the Search of her Daughter Proſerpine, who had been carried off 


by Pluto the King of Hell. Lactan. Firm. ſpeaks of it to this Effect: 


+ The Feaft of Ceres was celebrated with burning Torches; becauſe ſhe 


is ſaid to have lighted Torches on the Top of Mount Etna, when ſhe went 


in queſt of her Daughter, who had been raviſhed by the gloomy God of 


the Infernal Regions. Thoſe who acted a Part in this Feſtival, ran a- 
bout like mad People with Creſſet-Lights of Sulphur and Os as may 


be gathered from Juvenal Sat. II. and Verſ. 91. 


T alia, ſecreta coluerunt Orgia teda 
 Cecropian ſoliti Bapte laſſare Cotytto. 
Tucius Ann. Senec. alſo: 


136i voti vam matres Graje 
Lampada Jattant, 


In . 
To thee the Grecian Matrons throw the votive Lamp. 


"Thoſe who would be particularly informed upon this Subject, may 
conſult Statius, Book VII. of his Theb. Verſ. 412, and the ſame Kathe 
Book XII. Verſ. 132. Claudian, Books II. and III. Mart. Book II, de Nupt. 
Ovid's Epiſtle II. from Phillis to Demophoon, &c. 

To theſe. three Feſtivals the Atbenians added PR which they 


vowed to Penathenes, Vulcan and Prometheut. They held Fats © 


have been the firſt Inventor of Fire, and to have taught it the Firſt to 


Men, as we are told by Her in Suidas by the Word AzuradG.. , 


They not only uſed Torches and F Aae upon their Feſtivals; but 


, alſo at the Initiations of all their Prieſts and Sacrißoert ; witneſs Hz * 


Lib. IX. and Juvenal Sat. XV. 


— gu enim bonus gut face dignuz 155 
Arcana qualem Cereris vult eſſe ſacerdat. 


Book V. Of the Great Art of AgT1LtERy. 
And Statius Book II. of his Webais; towards the End of it. 


Tuque Aft Ceres curſu cui ſemper anhels, 
Voti vam jaciti quaſſamus lampada m ye: 


I will not here dwell upon the Feſtivals and Days thong to 80. 
turn, which were alſo celebrated with Lights, as we are told by Macro- 
bius : But to all theſe we might add the Sacred Fires made of Straw, 


and lighted up by the Savages or Barbarians, over which they ** 


three Times: Ovid ings thus with regard to this Matter. 


Tum licet appoſita veluti cratere camella, 
Lac niveum potes purpureamque ſupam 
Moxque per ardentes ſtipulæ crepitantis acer vos 
Trajicias celeri firenua membra pede. 1 * 


This Cuſtom has deſcended even down to our r Days for Gauben 


all Poland, Lithuania and Ruffia, and in all their circumadjacent Pro- 
vinces, this Cuſtom is religiouſly obſerved ; and even in France, the Po- 
pulace both Men and Women, Young and Old, aſſemble together upon 


the Eve of the Nativity of St. John the Bapriſt, and after having light- 


ed up Fires in all the Croſs-Roads, they dance about them, and jump 


over them in Token of Joy. { The great Olaus aſſures us, chat che 


ſame Cuſtom was obſerved in his Time in Sueden. 
But we have faid enough of the Fires wherewith the en uſed 
to celebrate their Vigils and Feſtivals. I might indeed enlarge conſi- 
derably farther upon this Head, in Conſideration, that we infinitly ſur- 
paſs the Ancients, not only in Artificial Inventions, but alſo in Piety 
and Religion; however, leſt you ſhould think I rather deſign here to 
write a Book than a Chapter, I ſhall take the ſhorteſt Way of handling 
it, by ſaying nothing farther of it. Upon the whole, I deem it high 
time to touch upon the Artificial Fire-Works which are uſually pra- 
ctiſed at the Celebration of Nuptials, at Feaſts, and public Aſſemblies, 


and Merry-makings of Friends, which are in the greateſt Requeſt at pre- 
ſent: For to ſay the real Truth of the Matter, the People of our Age 


are ſo Cloſe-hearted, and ſo Backward in paying the Veneration due to 
the great Author of all our Good, that we can hardly perſuade our- 
ſelves to be at any Expence in the Celebration of Holydays and Sea- 


ſons ſet apart for his Worſhip, in the Commemoration of his Saints; 


(God forbid it ſhould ever be mixed with Superſtition, feigned Devotion, 
or Phariſaic Vanity ;) but on the other hand, we are ſo liberal in our 
Feaſts, ſo profuſe in our Superfluities, and fo prodigal in all our De- 
baucheries, that nothing is too Good, nothing too Dear, for us to be- 


—_{ wad 


* 5 ſtow 


358 


Of the Great Art of ARTILLERY. Book V. 


ſtow on the Gratification of our unruly Appetites. But if you are de- 


ſirous of being furniſhed with Hints towards the Preparation of Fire- 


Works for the Celebration of Sacred Seafons and Occaſions, you may 
conſult the Holy Writers, in whom you will find an inexhauſtible Fund 
of Myſtical Treaſures: And therefore, if you ſhould ever have an Op- 
e of exhibiting Sacred Fire-Works, you may have recourſe to 
the Inſpired Text, or conſult thoſe who alone have the Power of inter- 

reting it, and of explaining the Myſterious Secrets, which the Divine 
Majeſty has been pleaſed to couch under it. For my part, I ſhall pur- 
ſue my Intention of treating on Human Vanities, by inſtructing you in 
the Conſtruction of ſuch Fire-Works, as are uſually applied to Weddings, 


and the Carouſals of Friends, &c. 
We have the Teſtimony of many conſiderable Authors to inform us, 


That it was cuſtomary with the Greeks and Romans to ſolemnize their 
_ Marriages, and public Entertainments with Fires. We find their Poe- 


tical Works almoſt every- where interſperſed with theſe Terms, (via 
Tede or Faces Fugales, Faces Legitime, Tædæ Geniales & Fefe ; that 


is, Nuptial Torches, Legitimate Torches, Sc. Claudi an ſings thus, 


Book II. in Ruffin. 


— Aileefa hic pig nora NET 
Hic domus, hoc Proprium tedis gemalibus omen, 


The ſame Author again, 


Cum tibi prodiderit feſtas nox pronuba tædas. 
And in an Epitholamium of Honorias and Moria: 


Tu Heftas Hymenee faces ut Gratia fores 
te. 


Seung che Tragicomgdian 


Et tu qui facibus legitimis ades 
 Nottem, diſcutiens auſpice derer. 


Ovid alſo Faſtor. II. and elſewhere. 


Conde tuas Hymenee faces, & ab ignibus atris 
Alufer, habent altas mafia ſepulchra faces. 


In Egli : 


And Ride thy Torches from the el Flames. 


Book V. Of the Great Art of Arrritr fn. 359 


Thy Preſence would be fatal while we mourn; 
And at ſad Tombs muſt other Tapers burn. 


Now in order to acquaint you, what the ancient Poets underſtood 
by theſe Fires and Torches ; we will give you the Expoſition of 4 Fe- 
Aus concerning it, (viz.) Torches were carried before the Nuptial Pair 
in Honour of Ceres, and the Bride was waſhed with Water, that ſbe might 
appear the more pure and chaſte to the Bridegroom ; or they thereby An. 

fed, that ſhe was obliged to go through Fire and Water (as we have it in 
Engliſh) with her Husband. 
La&entius Firm, gives us other Reaſons he it, ( viz.) 4 7. heſe two 
admirable Principles (meaning Fire and Water) have two Diametrically- 
different Properties and Effects, (viz.) Heat and Moiſture, by means of 
which God produces ond ſupports all created Beings. And a little lower: 
One of theſe Elements is as it were the Male, and the other, the Female ; 
the one is Active, and the other Paſſive: And therefore it was that the 
Ancients introduced the Uſe (or Sacraments as the Original has it) of Fire 
and Water to ratifie and confirm Marriages ; and the rather, becauſe eve- 
ry Thing that has Lift is compounded of Heat and Moiſture ; and thus as 
every Animal is made up of a Spirit and @ Body, the Body confiſis in Hu- 
midity, and the Spirit or Soul in Heat. 
| The Wood of the Pine was the moſt frequently uſed for theſe Torches 
witneſs Ovid Book II. Fate. | 


Exeptat purus pinæa teda Dev, 


in Engliſh thus : 
HH: implores the Sacred Gods with Torches ofthe Pine. 


Plutarch tells us they were ordinarily carried by five Youths ian 
the Romans; but with the Greeks, the Bride's Mother bore them her- 
' ſelf, as we are told by Dempſterus: But I ſhall dwell no longer upon 

this, and ſhall haſten to the Pyrorechnic Works, which may be properly 
applied to the Solemnization of Nuptials. 5 
Izneed not tell you that Marriages are Seaſons entirely devoted to Joy 
by the Friends of the contracted Parties, and celebrated by their Rela- 
tions and Parents, &c. with certain mutual Liberties, and a thouſand 
innocent Paſtimes, Games, and Diverſions, which are fo peculiarly 
adapted to ſuch Occaſions, that it would be highly improper to prackiſe 
them at any other Time. And therefore ſince all at Liberties are 
allowed in this Caſe, the * will have a notable Foundation to 


: build i But ds TY would follow the moſt — the: 5 
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— et enema ponent 
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have hitherto been laid down with regard to this Matter: He muſt 
give the firſt Place to Statues and Antics curiouſly wrought, with 
which he may adorn Fabrics, fuch as imitative Palaces, Triumphal 
Arches, Caſtles and Fountains, &c. Amongſt other Decorations, he 
may repreſent a Juno, a Venus, a Diana, a Cupid, and all thoſe lovely 
Deities, as well Male as Female, whom the blind Heathens held to pre- 
ſide over Marriages, &c. and whoſe Effigies you will find, or at leaſt 
Deſcriptions of them, in the poetical Works of both Ancients and Mo- 
derns. Now that I may lend a helping Hand to thoſe who have not 


the Convenience or Opportunity of reading ſuch Books (which are not 


always to be had eaſily) and that our Pyrotechnical Novice may not be 
at a Loſs, or be put to the trouble of unraveling the Intricacies of theſe 
poetical Fictions ; I ſhall here undertake to lay before him whatever re- 
lates to this Matter in the cleareſt Light, and to illuſtrate it ro him in 
the moſt lively and familiar Manner. 
Juno, the Siſter and Wife of Fove, imonalt| many other Appellations 
and Attributes beſtowed on her, by her Votaries was called Lucina; be- 
cauſe they imagined, ſhe opened the Eyes of Infants, and adminiſtred 
Light to them as ſoon as born; from whence alſo ſhe was called Lucelia. 


Or elſe ſhe was called Juno Lucina, d Juvando & Luce, (that is) from 


giving or helping to Light; wherefore it was, that Women called out 
upon her in the Pangs of their Labour. She was alſo ſtyled Juno Fu- 
galis; either, becauſe the wedded Couple were under one and the ſame 
Yoke, from whence the Latins called the Husband and Wife Conjuges 
or Yoke-Fellows; or becauſe of the Yoke which was uſed at the Cere- 
mony of their Nuptials. 

Rojinus Þ deſcribes her Statue thus: She was rebate by a Woman 


Seated upon a Throne; holding a Scepler in her Right-Hand, and having a 


Diadem upon her Head, which was veiled in the Clouds; ſe was encom- 
paſſed all round by Iris or the Rainbow, which was called Juno's Meſſenger , 
wherefore it was, that they figured the Iris, as a Maid-ſervant, ready to 


execute the Commands of her Miſtreſs. She had Peacocks at her Feet, 
on each Side of her, which were particularly callad the Birds of Juno. 


Diana, the Siſter of Apollo and Daughter of Jove, was alſo called 


Luna and Lucina by the Ancients, who honoured her with many fine 


Attributes. They, amongſt other Things, held her to preſide over 
Births, and the Chaſe. The Woinen, as ſoon as delivered, facrificed 


to her, and made Veſtments for her. The Hunters celebrated her Fe- 


ſtival in Auguſt, after a moſt pompous Manner with Flambeaus, and 
Torches, adorned with Ears of Corn, as we find in Gratiuss Cynegetica. 


Spicataſaue faces, ſacrum ad nemorale Diane 
Siſtimus, & ſolito catuli velantur honore, 


1 Roſin, Lib, II. Cap. VI. 
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She was repreſented 3 1 3 1 Mae of a A; les 
her Hair looſe upon her Shoulders; armed with Bow and Arrow, and 
with her Forehead | ſurmounted by a Creſcent. Sometimes ſhe yas 
pictured in a Hunting Habit, in full Chaſe after a ee eee 

Clobulus tells us, That ſhe having one Day deſired her "Mather ro, 
weave her a Gown ; her Mother (knowing her natural Imperfections) 
replied; How is it poflible: for me to make a Garment to fit you, ſince 

Form is ſo prodigiouſly given to Change? This may be very juſtly, 
applyed to Whimſical and Capricious Men, who are as unſtable and. 
various as the Moon ; for in truth, they know neither Rule nor Mea- 
ſure. 

Vienus always ſhared greatly in the Veneration and Eſteem of the 
Ancients, as ſhe was the Goddeſs of Pleaſure, Delight, and Generati- 
on. The Poets would make us believe, ſhe was begot by a Spark or 
Seed of Fire which fell from Heaven into the Sea, and animated ſome 
of the Froth of that Liquid Expanſe; thereby figuring; (as Varro tells 
us) the great Power of Fire and Water when duly tempered together 
and united. 
She was ſometimes pictured as a young and tender Virgin, riſing out 
of the Sea upon a Scollop-ſhell. At other Times ſhe appeared as a 
perfect, mature Woman, holding a Conch-ſhell in her Hand, and having 
her Temples crowned with a Garland of Roſes and other Flowers. The 
Graces attended behind her, and C upid and Anteros were on each fide 
of her. Here you ſaw her exalted. in a Triumphal Car, drawn by 
Doves, in alluſion to their Chaſtity; and there, by Swans to ſignifie 
chat Love is contracted by Blandiſhment, Candor, and Sincerity 3 or 
chat the Votaries of that Divinity are always outwardly Neat, Polite, 
and Genteel, but that they are like Swans, Black within; or elſe, That 
forgetting they muſt die 1 ſing like thoſe Birds when on the very 
brink of Eternity. 

Again; ſhe was naked; to fs that an unbridled UCLA 
diveſts us of our beſt Dreſs, and ſends us away Empty-handed. 

Phidias of Elis, that excellent Statuary, carved Venus with a Tc or- 
toiſe under her Feet (as we are told by Plutarch in Præcept. Connub,) to 
admoniſh Women by the Sloth of that Animal, to confine themſelves. 
to their Houſes; and by the Silence of it, to learn Taciturnit ). 

"The: Lot which fell upon Venus at Play was formerly reckoned the 
8 Lucky that could have happened (viz.) to have the Dies fall all 
upon one Side. This Statue then may be very proper in the public 
Congratulation of any Prince, who has enlarged his Dominions by a 
Happy Marriage, or by an Advantageous Alliance; not * the Aſſiſt- 
0 or Interpoſition of Mars, WR 

2 2 22 6 " Cupid 
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Cupid was the God of Love, of Luxury, and all forts of Laſcivi- 
ouſneſs. Servius deſcribes his Statue thus, according to Ro/nus. Bae - 
« was repreſented as a Child; becauſe he is no other than an intempe- 
* rate Defire of Things unclean and immodeſt ; and, becauſe Lovers 
* do nothing but fool away theit Time like Children. 

They gave him Wings; becauſe there is nothing lighter than the Mind 
of a Lover, nothing more uncertain than his Vows; nor any thing 
more changeable than his Reſolutions. They gave him feathered Darts 
in his Hand, to ſignifie That the Sting of Repentance and Remorſe of 
Conſcience follow cloſe at the Heels of the Pleaſures of Love; Or elſe 
to ſhew the Doubtfulneſs of its Events, the Suddenneſs of irs Courſe, 
and Shortneſs of irs Duration. This obliged Bottius to ſing thus, in 
his Conſblation of Philoſophy, ' 


Onnis habet hac V oluptas, 
. Sti mulis agit fruentes, 
Apiumque par volantum, 
Doi grata mella fudit, 
Fxgit & nimis tenact 
Figit ita corda nor. 


Ia Engliſh to this Effect. 


Love, whoſe Emplre knows no Bounds, 
Pleaſes firſt, and then he wounds: 

Like the Bee, this Infant-King, 

Has both Honey and a Sting. 


Pjdilntratus has raviſhingly well expreſſed the Power of this amorous 
Paſſion. Plutarch calls him a Difator, which was once the moſt 


Eminent Office in the Roman State ; and others call him a Soft Ty- 
rant. | 


He was formerly mounted upon a Lion, to ſignifie that he tamed =. 


Things. 
Pbilippus felgned, That he kt * corn the Thunderbolts out of the 
Hands of Fupiter, that he had ſtripped Apolio; taken Mercury's Wings 

and Cadiceus from him; difarmed Hercales of his Club, Mars of his 
Sword, Bacchus of his Thyrſus, and Neptune of his Trident; ; meaning 
thereby, That none is able to withſtand the powerful Impreſſions of 
Love. In truth, all thefe beautiful Fictions may be very naturally and 

gracefully introduced, in your Pyrobolic Edifices, if you have Judg- 
ment ſufficient to guide you in che proper Application of them to 
Times, Places, and Perſons; but more particularly, upon the Mar- 
riage of fome Brave and Generous Warrior, who till then rhirſted af- 
ter nothing but the Glorious Fruits of War; but is at length ſmitten 


by 
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man, who ſhall enllave him under the Influence of Sacred and Legiri- 
mate M To theft may be added the fabulous Story of Herrales, 
which tells us, he was fo paſſionately fond of the charming Queen On:- 
pbale, that forgetting himſelf to be the mighty Hercules, he changed 
his Lion's Skin for the Effeminate Dreſs of a Woman; and employed 
himſelf in ſuch Works as can only become the Fair-Sex; ſuffered his 
Miſtreſs to put on his Martial Habit and Accoutrements; and what was 
farther extraordinary, was ſo complaiſant as to take Blows from her. 
Love was alſo painted as a Child, Bareheaded, and clad in a green 
Mantle, upon the Hems of which were ſeen theſe Words, Mors & Vita, 


or Death and Life, which are the uſual Boundaries of this Paſſion, 


which for the generality runs into Exttemes. Upon His Forchead he 


had this Device Aftas & Hyems, of Sumtner and Winter, ſignifying that 


Friendſhip and Love ought to be always the fame, and equal in Adver- 
fity as well as in Proſperity. His Side was laid open over-agalnſt his 
Heart, where his Motto was expreſſed, Long? & Prope, or Far nnd 


Near; meaning thereby, that the Diſtance of Place froth the Object be- 


loved, is unable to diſunite the Hearts of true Lovers. 

The Graces, which the Gresds called Charites, tho they had no im- 
mediate Power at Weddings; yet as they were the conſtant Companſons 
of the Goddeſs Venut, I ſhall uy two of three Words concerning therm. 
They were repreſented by three beautiful young Women, holding each 


other by the Hand in ſuch u Manner, that you ſaw only the back Part 


of the Firſt, a Profil of the Second, and the Third turned het full 
Face towards you. Senecu 
after à very Rational Manner in his Bovk of Benefits. Why (ſays he) are 
che three races faid to be three Siſters, and why ate they Hand in 
Hand Some will have it, That the Firſt is ſhe who confers Benefits; 
the Second, ſhe who receives them; and the Third, ſhe who returns 
them; for it is certain that one good Action begets another; one Fa- 
your, draws Thanks after it, and a grateful Return of another Favbur; 
and thus between Beneficence and Gratitude, you have a perpetual Cir- 
cle of good Offices and Favours, teciprocally 2 and returned. 


They have always gay ſmiling Countenances, to teach us, That he 
ht to be always in good Hu- 
and patticulatly-che Perſon 
who receives the Favour; becauſe it is he alone that traps the agreeable. 


who either gives or merits a Benefit, oug 
mour, and diſtinguiſhed by a ſerene Aſpect, 


Fruit of Gratitude and Acknowledgment. They were young; becauſe 
the Remembrance of good Offices ought never to wax old, or detay ; 


and becauſe they are always entire, difincereſted, free from the ſordid 
of a Return. They were pictured nak- 


Views of Gain, or E 
ed, to ſhew their Liberalicy and Bincerity; and were ſometitmes dreſſed 
it: ſhining or tranſparent Robes, to remind ns, That Favours and Bene- 
firs can never be concealed; ; bit come to light Sol EPI, to the great 
Honour of the Benefactor. Amongſt 


by ſome lovely Beauty, and diſarmed by the Hands of an agtecable Wo- : 


explains this various Pofition of the Graces 
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Amongſt theſe Divinities you may likewiſe allow a Place to Bacchus, 


' who alone of all the Gods was admitted into Feaſts and Weddings, 


where he moſt commonly preſided, as may be gathered from theſe Ver- 


ſes in Virgil En. I. but we ſhall 1 more at large of him in his prope: 
Rank. | 


Hunc letun Tyri * diem Trojaque Profectis 
Ec velis, noftroſque bujus meminiſſe minores. 


Adſit lætitiæ Bacchus dator, & bona Funo. 


In Engliſh: 


So may the Trojan and the Tyrian Line, 

In laffing Concord from this Day combine; 

Thou, Bacchus, God of Joys and Friendly Cheer, ET 
And gracious Juno, both by preſent here. Dryden. 


Here I might introduce Priapus and Flora as Deities, which former- 


| ly aſſiſted at Nupuals amongſt the Ancients ; did not common Decency 
reſtrain my Pen, and prevent me from putting my Reader to the Un- 
eaſineſs of a Bluſh. And therefore, thoſe who would know any Thing 


| particularly relating to them, may conſult others, who will — them 


in what Poſture and Faſhion the Ancients repreſented them. However, 


that I may not conceal any thing from you, that Modeſty will ſuffer 


me to communicate: They pictured Flora as a Nymph crowned with 


Flowers, of a comely, genteel Meen, and of a pleaſant wanton Coun- 


tenance. Thoſe who would know any farther, may have recourſe to 
Pier. Valerianus his Hieroglyphics; to And. Alciat's Emblems, and to 


the Genial Days of Alexander Alexandrinus, where they may be fur- 


niſhed with a vaſt Number of fine Hints for all Sorts of Fire-Works.. 1 
think it is now Time for me, to touch upon Fire-Fountarns, which may 
be exhibited upon all Occafions, if the Pyroboliſt thinks fit. 

Whatever Engineers repreſent in Water-Works by Jets, variouſly dit. 5 


"2 poſed and contrived, may be exactly imitated in Fire-Works, as we ſhall 


| hereafter evince. All thoſe Artificial Fountains, whoſe Name and In- 
vention we borrow from the Italians, may be very eaſily contrived to 


hold a Quantity of Artificial Fires; which may be play'd off in ſuch 
Variety and Redundance, as to excite the Admiration of the Spectators. 
Theſe will be the more ſurprizing and pleaſing to the Eye, the more 


they are diſguiſed, and the nearer they approach to a Reſemblance of 


real Fountains for playing of Water; and by a little Induſtry and Art 
you may ſo order Matters, as to render it impoſſible for any one to gueſs 
by their outward Appearance, whether they be deſigned for Fire or 
Water : Therefore to carry on the Fraud the more ſpeciouſly, you may 


fill ſome of the Baſons of your Fountain or Fountains with freſh Water, 


which 
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which may be thrown up by condenſed Air, if your Fountain be ſmall, 
or by a convenient neighbouring Fall of Water, if it be large; this may 


be done the more effectually to deceive the People, and to make them 
believe, that what they ſee is a real Fountain for Water. 


Now in this Article, the Pyroboliſt will have an Opportunity of diſ- 


playing his Judgment, by adapting his Statues and Figures to the Nature 
of theſe Hydraulic Imitations. As for Example, he may repreſent a 
Neptune drawn by Sea-Horſes; a naked Arethuſa recumbent; Nympbs 
and Nereids ſwimming and floating upon the Surface of the Water, and 
playing with Sea-Monſters. Amongſt other Things, Helle may appear 
upon a Ram, a Siren upon a Dolphin, and Europa upon a Bull; a naked 


 Niiad, and the Story of Afzon, who ſurprized Diana and her Nymphs 
when they were bathing themſelves; or that of Jonas, who was thrown 


upon the Sea-ſhore by a Whale; and ſeveral other delightful Decora- 
tions which may be borrowed from ancient Story, whether Sacred or 
Prophane. I ſhall hereafter ſpecify in the moſt particular Manner, how 
all this is to be conſtructed. But tho' it might be neceſſary, that I ſhould 
here (at leaſt curſorily) touch upon the ſeveral Articles relating to Nup- 
tial and Genethlian Fires, I ſhall defiſt, as apprehending that thoſe, 
whoſe Genius is never ſo little Inventive, may form a thouſand fine Pie- 
ces from the Hints I have above-given, which may equally ſurprize the 
Ear, and aſtoniſh the Eye, Let us now conſider the fourth and laſt Sort 
of Occaſions, to which Fire-Works may be properly applied. 


And this is, when Friends meet together to enjoy themſelves over 


their Cups, and in Scenes of Jollity and Mirth. I fancy, I need not in- 
form you that Bacchus ordinarily preſides over all ſuch Occurrences, and 
that it is he, that bears the Bell away from all the other Divinities that 
might be introduced. 
Therefore muſt we in ſuch Caſes erect Statues to this Fovial God, 
and all his revelling Train; whom we ſhall here delineate to you from 


the ſame Authorities we have all along reſorted to, for the Generation 


and Deſcription of the other Deities here mentioned. I ſhall begin with 


this toping God himſelf, and collect the beſt Account I can of him, for 
the Inſtruction of our Pyroboliſi. 


Bacchus, according to the Teſtimony of Diodorus +, was the Son of 
Jupiter and Semele, and was bred up by Nymphs in the Grotto of Ny/a, 


between the Nile and Phenicia, from whence he was ſtyled Dionyſius. 
He was called Bacchus, from a certain Crown or Garland which he 

wore on his Head, and which was compoſed of Berries; or elſe ( 

| haps) from the Word Bacchari, which ſignified the Shouts and Cla- 

mour made by thoſe who celebrated his Feaſts. He was ſometimes 

ſtyled the Liber Pater ; becauſe he gives the free and unlimited Uſe of 

the Tongue; or becauſe he frees from Trouble, and blots out the Re- 


Mi. 


** 


1 Diod. Lib. V. Antiq. Cap. V. 
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membrance of Misfortunes and Miſeries in thoſe who are his hearcy] De- 
votees. Hear Ovid. 


Cura fugit, multo diluiturque mero, 
Tunc veniunt riſus, tunc pauper cornua ſumit, 
Tunc dolor & cure rugaque frontis abit. 


In Engliſb: 


Full Bowls diſpel all Care, and Joy afford; 
Then enters Mirth ; the Beggar grows a Lord; 
Then far away are baniſh'd Griefs and Fears ; 
No thoughtful Wrinkle in the Face appears. 


But Auſonius has in a more particular Manner traced up his Genealo- 
oy, his Appellations and Attributes, in Epigr. XX VI. 


Ogygia me Bacchum vacat. 
Oſyrim Agyptus putat. 
Myſtæ Phanacen nominant. 

Dionyſon Indi exiſtimant. 
Romana ſacra Liberum. 
Arabica gens Adoneum. 
Lucaniacus, Pantheum. 


In Ernghifh to this Purpoſe : 


B' Ogygia Bacchus I am deem'd. 
By Ægypt Ofiris eſteem'd. 
The Myſtæ call me Phanaces. 
The Indians ſay I'm Dionys. 
Th' Adonis of Arabia. 
The Panth'us of Lucania. 
Me Rome, her Liber Pater claims 
| Ta each a God, tho 2 Names. 


| Here is a fine parcel of Names of very different Signification ; and 
you may make him appear under the ſeveral Characters above-expreſſed 
in your Artificial Works, 
It is the univerſal Opinion, that he was the Inventor of Wine, and 
chat he was the firſt who cultivated the Grape; whence Tibullus ſays, 
Book II. Eleg. III. 5 


At ta Bacche teuer jucundæ conſitor uuæ. 


Boox V. Of the Great Art of ARTILLERY. 


In Engliſh : 
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But thou O gentle Bacchus, Planter of the Grape. 


Macrobius deſcribes the Image of Bacchus to this Effect: + The Liber 
Pater was repreſented as of an Age between Puerility and Virility; and 
ſometimes with a Beard as an old Man. On his Head he wore a Wreath 
or Garland of Vine-Leaves, Fig-Leaves or Ivy: Vine-Leaves and Fig- 
Leaves in Commemoration of the Nymphs Staphila and Syca, and Ivy in 
Remembrance of the Boy Ciſſus, who was turned into that Plant. He + Was 
ſometimes drawn in a Car full of Vine-Branches, by Panthers, Tygers, or 
Linces. On one Side of him, you ſaw the good old Man Silenus mounted 
upon an Aſi, attended by a great Number of n armed with Thyrſi, and 
the reſt of the Bacchantes proceeding in a diſorderly March before and be- 
hind bim. 
He was ſometimes pictured with the Breaſts of a Woman, and with 
Horns and a Wreath of Vine upon his Head; mounted upon a Tyger; 
and bearing in his Right-hand a Bunch of Grapes, and in his Left, a 
great Pitcher to drink out of. Witneſs Albric. de Imaginibus Deorum. 
He was Naked, to expreſs the Nature of Wine which can keep no- 
thing a Secret. 


And they mounted him upon a Tyger, to ſignify, That every Thing 
may be ſubdued by the Power of Wine. 
Some ſay, he put Lycurgus to Death; meaning chereby, That Laus 
become ineffectual in ſuch Republics, as are We led addicted to 
drinking, = 
Dempſterus tells us, That Bacchus was alſo a Soldier, and that he 4 
made great Conqueſts in India. He writes thus: The Thyrſus of Bac = 
chus was a Spear twined round with Toy, which his Arm y = when he F 
led them to War againſt the unpoliſbed Indians. fs l 
His Feaſts or Revels were always celebrated in the Nenn- Tin. wink — 
5 lighted Torches, as we have obſerved above. 55 e 1 
The Companions of Bacchus, and thoſe who made up the greateſt = 
part of his Train, were the Silent, the Satyrs, the Bacche, the 1 * 5 | 
des, the Lene, the Thyades, che Mi mallones, the N aiadi, the ityri, | 
the Nymphs and Faunes. 


Silenus, the Foſter-Father of Bacchus, was pictured as an old Man 
with a bald Head, and mounted upon an Afs : Giving us to underſtand 
by che doleful Equipage of this Man, That Drunkenneſs transforms the 
wiſeſt Perſon into a Brute, and renders the fineſt Genius, and moſt com- 


prehenſive Wit, as ſtupid as the Beaſt on which he rode. Take the fol- 
wing rigs of him from dads . 


— tat. 


— 


4 Macrob, Lib, 1. SET 
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| membrance of Misfortunes and Miſeries in choſe who are his hearty De- 
votees. Hear Ovid. 


Cura ſages multo diluiturque mero, 
Tunt veniunt riſus, tunc puuper cornua ſumit, 
Tum dolor & cure rugaque frontis abit. 


In Engliſh : 


Full Bowls diſpel all Care, and Joy afford; 
Then enters Mirth z the Beggar grows a Lord; 
Then far away are baniſh'd Griefs and Fears; 

No Eu: Wrinkle in the "ne * 


But Auſonine has in a more particular Manner traced up his Genealo- 
oy, his . and Attributes, in Epigr. XX VI. 


Ogygia me Bacchum vacat. 
Oſyrim Aigypius putat. 
Myſiæ Phanacen nominant. 
Dionyſon Indi exiſtimant. 
Romana ſacra Liberum. 
Arabica gens Adoneum. 
Turuniacus, Pancheum. 


In Engliſh 00 this Purpoſe : 


B' Ogygia Bacchus I am deem'd. 
By Agypt Ofr:s eſteem'd. 
The Myſtæ call me Phonaces. 
The Indians ſay I'm Dzonys. 
Th' Adonis of Arabia, 
The Panth'us of Lucania. 
Me Rome, her Liber Pater claims. 
To each a God, tho call'd by diff rent Names. 


Here 3 is a fine parcel of Names of very different Signification and 
you may make him appoar under the ſeveral Characters W 
in your Artificial Works. 
It is che univerſal Opinion, that he was the Inventor of Wine, and 
that he was the firſt who cultivated the Grape; whence Tibullus ſays, 
Book II. Eteg. III. 


A tn Bacche texer jucunda confitor woe. 
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In Engliſh: „ Fe 


But thou O gentle Bacchus, Planter of the Grape, 


Macrobius deſcribes the Image of cher to this Effect: + The Liber 


Pater was repreſented as of an nag between Puerility and Virility; and 
ſometimes with a Beard as an old Man. On his Head he wore a Wreath 
or Garland of Vine-Leaves, Fig-Leaves or Ivy : Vine-Leaves and Fig- 


Leaves in Commemoration of the Nymphs Staphila and Syca, and Ivy in 


Remembrance of the Boy Ciſſus, who was turned into that Plant. He was 
ſometimes drawn in a Car full of Vine-Branches, by Panthers, Tygers, or 
Linces. On one Side of him, you ſaw the good old Man dilenus mounted 
upon an Aſs, attended by a great Number of datyrs armed with Thyrſi, and 


hind him. 


He was ſometimes Mae with che Breaſts of a Wane, and with : 


Horns and a Wreath of Vine upon his Head; mounted upon a Tyger 
and bearing in his Right-hand a Bunch of Grapes, and in his Left, a 
great Pitcher to drink out of, Witneſs Albric. de Imaginibus Deorum. 

He was Naked, to expreſs the Nature of Wine which can keep no- 
thing a Secret. 


And they mounted him upon a Tyger, to fignify, That every Thing 
may be ſubdued by the Power of Wine. 


Some ſay, he put Lycurgus to Death; meaning thereby, That Laws 


become ineffectual in ſuch Republics, as are immoderately addicted to 


Dempſterus tells us, That Bacchus was alſo a Soldier, and that he 


made great Conqueſts in India. He writes thus: The Thyrſus of Bac- 
chus was @ Spear twined round with Toy, whi c< his Army bore, when he 
led them to War againſt the unpoliſbed Indians. 


His Feaſts or Revels were always celebrated in the Night-Time wich 
lighted Torches, as we have obſerved above. 
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the reſt of the Bacchantes any in a di - docked Mares before and be- - 


The Companions of Bacchus, and thoſe who made up che greateſt 


part of his Train, were the Sileni, the Satyrs, the Bacche, the Baſſari- 
des, the Lene, the Thyades, the Mi mo, the Naiads, ths Ti ityri, 


the Nymphs and Feunes. 


wich u bald Head, and mounted upon an Afs : Giving us to underſtand 
by che doleful Equipage 


of this Man, "That Drunkennefs transforms the 
wiſeſt Perſon into a Brute, and renders the fineſt Genius, and moſt com- 
prehenſive Wit, as ſtupid as the Beaſt on which he rode. Take rhe al- 
1 me. of him from 6-7 Ea. VI. 


n 


8 
1 


t Macrob. Lib, 1, Saturn. 


Silenus, the Foſter-Father of Bacchus, was pictured as an old Man 
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membrance of Misfortunes and Miſeries in thoſe who are his hearcy D De- 
votees. Hear Ovid. 


Cura fugit, nulto di luiturque mero, 
Tunt veniunt riſus, tunc puuper cornua ſumit, 
Tunc dolor & cure rugaque frontis abit. 


In Enghſh : 


Full Bowls diſpel all Care, and Joy afford; 
Then enters Mirth z the Beggar grows a Lord; 
Then far away are baniſh'd Griefs and Fears; 
No thoughtful Wrinkle in the * appears. 


But Auſonins has in a more particular Manner traced up his Genealo- 
BY, his Appellations and Attributes, in Epigr. XXVI 


Ogygia me Bana vocal. 
Oſyrim Agytus putat. 
Myſtæ Phanacen nominant. 

Dionyſon Indi rxiſtimant. 
Romana ſacra Liberum. 
Arabica gens Adloneum. 
Tutuniacus, Pantheum. 


In Exgiiſb to this Purpoſe : 


B' Ogygia Bacchus I am deem d. 
By Agypt Ofr:s eſteem'd, 
The Myſte call me Phaonaces. 
The 3 ſay I'm Dionys. 
Th' Adonis of Arabia. 
The Panth'us of Lucania. 
Me Rome, her Liber Pater claims. | 
To each a God, cho call'd by diff rent Names. 


Here 1 u U find parcel of Names of very different Signdficarien; z and 
you may make him __ under the ſeveral Characters above-cxpreſſed 
in your Artificial Works. 

It is che univerſal Opinion, that he was the Inventor of Wine, and 
that he was the firſt who cultivated the Grape ; whence Tibullus ſays, 
Book II. Exx. III. . 


At in Bacche aner jucunde confer a uuæ. 


Book V. Of the Great Art of ARTILLERY. 
In Enghſp : e e 
But thou O gentle Bacchus, Planter of the Grape. 


Macrobius deter ber che Image of Bacher to this Effect: 4 The Liber 


Pater was repreſented as of an ns between Puerility and Virility; and 
ſometimes with a Beard as an old Man. On his Head he wore a Wreath 
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or Garland of Vine-Leaves, Fig-Leaves or Ivy: Vine-Leaves and Fig- 


Leaves in Commemoration of the Nymphs Staphila and Syca, and Ivy in 


Remembrance of the Boy Ciſſus, «who was turned into that Plant. He was 
ſometimes drawn in a Car full of Vine-Branches, by Panthers, Tygers, or 
Linces. On one Side of him, you ſaw the good old Man dilenus mounted 


upon an Aſs, attended by a great Number of An armed with Thyrſi, and 
the reſt of the Bacchantes froceedi ng in a di ary: March be ore and be- 


bind bim. 


He was ſometimes pictured with the Breaſts of a Woman, and with 
Horns and a Wreath of Vine upon his Head; mounted upon a Tyger ; 
and bearing in his Right-hand a Bunch of Grapes, and in his Left, a 
great Pitcher to drink out of. Witneſs Albric. de Imaginibus Deorum. 


He was Naked, to expreſs the Nature of Wine which can keep no- 
thing a Secret. 


And they mounted him upon a Tyger, to ſignify, That every Thing 


may be ſubdued by the Power of Wine. 


Some ſay, he put Lycurgus to Death; meaning thereby, That Laws 
become ineffectual in ſuch Republics, as are . addicted t to 
drinking. 

Dempſterus tells us, That Bacchus was alſo a Soldier, ve that "A 
made great Conqueſts in India. He writes thus: The Thyrſus of Bac- 
chus was 4 Spear twined round with Toy, which his Army — when be 
led them to War againſt the unpoliſbed Indians. 


His Feaſts or Revels were always celebrated i in the Night-Time with 
lighted Torches, as we have obſerved above. 


The Companions of Bacchus, and thoſe who made up the greateſt 


part of his Train, were the Sileui, the Satyrs, the Bacche, the Baſari- 
des, the Lene, the Thyades, che nw, the Naiads, the Ti ityri, 
the Nymphs and Faunes. = 

Silenus, the Foſter-Father of Bacchus, was pictured as an old Man 
with a bald Head, and mounted upon an Afs : Giving us to underſtand 
by che doleful Equipage of this Man, That Drunkennefs transforms the 
wiſeſt Perſon into a Brute, and renders the fineſt Genius, and moſt com- 


prehenſive Wit, as ſtupid as the Beaſt on which he rode. Take the fol- 
n D of him from ! 1 VI. 


W I IE — 


+0 Macrob. Lib, 1, Saturn, SR 
— Chro- 
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In Engl ſh + 
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— Chroms & Mnaſylus in antro, 

Silenum pueri ſomno videre jacentem ; 
Inflatum beſterno venas, ut ſemper, Tacchs. 
Serta procul tantum capiti delapſa jacebant : 
Et gravis attrita pendebat Cantharus anſa. 


In Engliſh: 


Young Chromis and Mnaſylus chanc'd to ſtray, 

Where (ſleeping in a Cave) Silenus lay, 

Whoſe conſtant Cups fly fuming to his Brain, 

And always boil in each extended Vein, 

His truſty Flaggon full of potent Juice 

Was hanging by, worn thin with Age and Uſe. : 
Dropp'd from his Head, a Wreath lay on the Ground. Roſcom, 


It is of him that Ovid thus fings, Mer. B.IV. 


Quique ſenex ferula titubantes ebrius artus 
Suſtinet, & pando non fortiter bret aſello, 


His Staff, does hardly keep him on his Legs, 
When mounted on his Aſs ; ſee how he ſwags. 


The fame Author, de Art. Am. Lib. II. 


Eꝛbrius ecce ſenex, pando delapſus aſello 
Clamarunt Satyri, ſurge, age, ſurge pater. 


In Engl 7 


Th' old Soker's drunk, from's Aſs Nas; got a all; 
Rouſe Daddy, rouſe, again the Satyrs bawl. 


In the Roman Games, the Sileni wore long Robes or Maatles wrought 


with ſeveral Sorts of Flowers. 


The Satyrs were cloathed in Goat-Skins, and had hideows Masks on. 
Faunus by the Latins, by the Greeks, Pan, was the God of Fields 
and Shepherds, and the Son of Mercury. He was pictured of a ruddy 
tanned Complexion; having Horns on his Forehead, . and his Breaſt 


adorned with Rays. From the Navel downwards, he was all hairy and 


ſhaggy: He had Goat's Feet, and one of them was crooked, Kron 


mentions him Lib. I. Saturn. Cap. XXIII. 


But 
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But to what Purpoſe ſhould I perplex myſelf any farther, with giving 
an Account of Bacchus and his mad Attendants? Is it not enough, that 
I have pointed out to you the Places where you may haveyour'Curioſi- 
ty upon this Head fully fared? Let thoſe therefore, who have the Lei- 
ſure, turn over the Authors I have here quoted: As for me, I ſhall 
only give you ſome particular Inſtructions, concerning the Decorum and 
graceful Connection of our Fire- Macbines; Nr * 1 n 9 5 7 
ceed to me en and Diſtribution of chem. ctrl | 


ADVERTISEMENT. 11. 


It will = no ſmall Ornament to our Pyrotechnical Machines; if the . 
1 has Art and Skill enough to introduce the Orders of Archi- 
tecture; whether he would build a Palace, erect Triumphal Arches, 
Pyramids, Obelisks, Towers, Columns, Gc. or only Parts of them: 
Or if he would prepare Fountains, or any other Pile, which muſt be 

regulated by the Rules of Ciuil Architecture. I am therefore of Opi- 
nion, that we ſhould raiſe, theſe Adifices after the Tonic, Corinthian, or 
Compoſite Order. It muſt indeed be allowed, that the Doric Order is 
the moſt Maſculine of all; and that it ſeems in itſelf to be the moſt 
proper for Triumphal Arches, Obelisks, Pyramids, and all ſuch Pieces 

as are erected in Honour of victorious Chiefs; but the public Tranſport 
and Joy being boundleſs; upon ſuch. Occaſions, - it has for the moſt 
part been thought, that nothing can be too pompous for che happy Vi- 
or : Wherefore theſe Triumphal Works require to be very elaborate; 
to be decked with all. the richeſt Ornaments of Sculpture; 4. to have 
their Aſpect perfectly magnificent. Things being thus, the Compoſite 
Order wil anſwer your Purpoſe the beſt in all ſuch Caſes; for it carries 
with it 2 ſedate Gravity, and an Air of Royalty, together with an in- 
comparable Gracefulneſs; from whence it was, that the Romans had ſo 
often Recourſe to it in Triumphal difices; as may be collected from 
the Arches of Conſtantine and L. Septimius Severus, not to mention 
choſe of Trajan and other Roman Emperors,' which Onup. Panvinius has 


remarked, to the Number of Fourteen 3 and whigh are for the moſt part 
entire at Rome to this Day. „ 


The Corinthian and Tonic Orders will en e well 57 Wed- 
dings and Birthdays ;. for they are perfectly delicate, and (if I may uſe 
the Expreſſion) Effeminate ; the Firſt of them being compared to a fine. 
young Lady richly attired, and the Second to a ſober, reſerved Matron 
in a modeſt Garb. Theſe Orders alſo may ſerve for Holydays, and in | 
the Celebration of Seaſons ſet apart for Devotion. But by the way, it 

will be pioper that all theſe Works ſhould be expoſed to public View in 
the Day- time; for otherwiſe to what Purpoſe would it be, to beſtow ſo 
much Time, Labour and Coſt, upon a; Thing which is not to burn a- 
bove a few Minutes, and that at a good! Diſtance from the Spectators, 
and amidſt the Darkneſs of Night? 8 


Bbbbb Fiete 
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Feaſts and Banquets alſo require the Corinthian Order; for upon 
ſuch Occaſions every one betrays his Luxury, Vary and Prodigality, 
by all che Superfluities that can be deviſed. 

The loweſt, and moſt ſimple Orders, will always be beſt for 
Fountains, &c. ſuch as the Tuſcan and Doric intermixed with the Ru- 
ic; for it is proper, that they ſhould have a rude and groſs Aſpect; 
but upon Occaſions which require ſomething more than Common, you 

may beſtow what Embelliſhments you pleaſe on them; always keep- 
ing a ſtrict Eye upon the Rules of Architecture. Or at leaſt (if they 
ſhould chance to be naked and plain) you may adorn them either with real 


or imitative Rock-work, e as either of them ſutes beſt with 
your e [90 a 


ADVERTISEMENT II. 


All your additional Ornaments muſt be judiciouſly choſen, whether 
they be in Relief or in Painting; ſo that there may be no Incon- 
gruity or Diſſonance ſubfiſting, between the Nature of che Thing cele- 
brated, and the univerſal Conſtruction of your Machinery. Thus, up- 

on the Inaugurations and Coronations of Kings, you may repreſent ſa- 
cred Emblems and Stories: For Triumphs, Things of Victorious Im- 
port: For Weddings and Birth - days, you may introduce Scenes of Mirth 
and Gayety, ſuch as Dances, &c. At Banquets and Carouſals, you may 
repreſent Fictions, expreſſing the mutual Joy and Careſſes between 
Friends. At Coronations, you may adorn your Work with Royal 
| Crowns and Scepters: At the Conſecrations and Inſtallments of Biſhops . 
with Mitres according to their Rank; with the Armorials of particu- 
lar Provinces and Cities; and with every Thing elſe, that bears Relati- 
on to the Quality of Perfons preferred ro any eminent Station in the 
Church. 
| As to the Ornaments ts neceſſary for Triumphal Works, you may be 
ſuffciently inſtructed by Trajans Pillar; which the Roman Senate 
cauſed to be erected in token of their Acknowledgement, and live- 
ly Senſe of the great Merit and Virtue of that Emperor. Geor. Fabri- 
ciur deſcribes it thus: '+ The Column 17% 7s crufted over with Parian 
Marble, on which are expreſſed 1 the great Actions of Trajan, and parti- 
cularly the Dacic War. There you may fee Repreſentations of For- 
trefſes, Bukwarks, Bridges, and Ships; together with the Employments of 
the Army; ſome fawing of Wood; ſome putting the Pieces of a Building toge- 
ther; fome drawing but the Lines for fortifying the Camp; Pioneers at work 
upon the Trenches; ; ome leading their Horſes to Water; others carrying Tro- 
phies, and marching as it were in Triumph; as alſo Corſſets, Helmets, Shields, 
oy Backers, Belts, Clarion, On Javelins, Baade * of 


| "0 Geo. Fab. Rom, Cap, vii, 7 


ao 
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Arrows, Cc. On that Side, where the Inſeription is wroughr, — 


winged Victories accompanied by two Bagles. 


Prudentius ſpeaking of Simmachus, bs vity ly & deſtribed * - 
riumphal Arches, and the G wu e 1525 were 9 


Tr 
in ches Verſes. 


"h 


ere Sine currus ee 0 miramur in arcs k þ iran 
 Quadrijuges, flanteſque Dutes in curribus aii 
Ann Nr r * inde Can, bre. ba a 2 fr nag 


0 which he gives 1 us to Abena chat che Trivinphal aner were 
adorned with pompous Cars; in which were beheld the Statues of migh- 
ty Chiefs, ſuch as the Fubricii, Curii, Dru and Cum; at whole 


Feet were Captives ſeen on bended Knees, and bound with rigid Chains. 


Io all this; we might add the ſeveral Sorts of MHH Garlandt, or 
the Crowns which we mentioned above; but the ſeveral Sorts of 


muſt be moſt pertinently adapted to the BubjeQts oclebrated; for AY | 
ple; after a compleat Victory obtained in rhe open Field, you may uſe 
of any Place by Storm, Mural 
Crowns winged : After a ſucteſßful Combat by Sea, Naval Crowns : *. 


Crowns of Laurel; after the carrying 


Wreaths of Oak, for thoſe who have 'preſeryed their Fellow-Cid- 


Zens : For a Siege raiſed, Garlands or Crowns made of the Flowers 
of the Field; and of Olive, for thoſe who have reſtored Peace to their 
Country. To theſe may be added | Feffoons ( ſo called from the Latin 
Word Feftivitas, which ſignifies Mirth and Pleaſantnefs) in token of Joy. 


No, Peſtoons are certain Ornaments compoſed of an agreeable Aﬀem- 


blage of Leaves, Flowers, Bloſſoms and Fruits. Bur you muſt take No- 


tice, that in Triumphal Works the Fefoons ſhould be adorned with ve- 


ry few Flowers or Bloſſoms ; but muſt be enriched principally with 
Fruits, intermixed with Leaves and Branches of Laurel and Ivy: You 
may alſo amongſt your other Embelliſhments have ſingle Branches, and 
Foliages of Laurel and Ivy, Olive and Vine, as it were negligently di. 


poſed of; but not at random, and in Places impropet for them. 


ſteries; thereby to touch the Hearts of the IpoQarors, and be 
them Emotions of Piety. 1 
The Ornaments and Emmbellihments proper 


ples, Pears, Grapes of all Kinds, Plumbs, Olives, Medlars, Dates, Ci- 
trons, Lemons, Oranges, Pomegranates, ces, Melons,” Cucum- 
bers, and a thouſand other Fruits; all which may be bound together 


in Feſtoons, interſperſed with Leaves or Branches of Olive and Vine. 


"Ts will have a moſt beautiful Effect in your Pyrotechnical Works. 
| | | ou 


Upon Sacred Occafions you may exhibir Cherubims, Palms, Pome- ; 
granates, Croſſes, Sent and Divine Emblems, repreſenting OY 9 2 - 


for EC TAM PROPS * = 
Weddings and Birth-days, &c. are Garlands of Roſes, Lillies, Violers, 
and other Flowers; together with ſeveral Sorts of Prulrs, duch as Ap- 
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You. may have alſo little Birds curiouſly wrought, and perching upon 
Branches of Palm, or Bunches of Grapes; together with Horns of 
Plenty, Ears of Corn, Sheaves of Wheat and Rye, Sc. Again; at 
Feaſts and Carouſals, you may either paint or carve in Relief, Cups, 
Goblets, Flasks, Bottles, Flagons, Barrels, Tuns, Diſhes of Meat, Baſ- 
kets and Voiders full of Sweetmeats, Plates, Knives, and all the neceſ- 
ſary Furniture of a Table; as alſo. Muſical Inſtruments, (ir, Cit- 
terns, Guittars, Violins, Baſs-Viols, Flutes, Cornets, Hautboies, &c. 


Upon the Celebration of Marriages, you may particularly introduce the 


Arms of the Bride and Bridegroom, which may be fixed upon the 


Frieze, (if your Piece be compoſed of Pillars) or upon the Shafts of 
the Pillars themſelves, ſet off all round with F ee Foliages and 
Ribbons. As for the Art of making the Names of the married Couple 
appear in Fiery Characters in the Air, you may turn back to what 1 


ſaidd in the #7/t Part of Book IV. upon this Subject. 


Your Fountains ſhall be adorned with all 18 of Shells * 8 


a of yariety of Colours, little pieces of Rock-Work, glittering or tranſpa- 
rent Stones and Pebbles, one and the other Coral, Splinters of Marble, 


and a thouſand Things of that Nature, whether Natural or Artificial. 
Io theſe you may add Reptiles and Inſects of all Sorts, (viz,) Toads, 
| Frogs, Serpe nts, Snakes, Lizards, Vipers, Graſs-hoppers, Beetles, Flies, 


Ants, Crickets, Bees, Spiders, Snails, Horſe-leeches, Cray- fiſh, and ++ 
infinite Number of other Creatures, which naturally haunt the Water, 
. amongſt. which may be interſperſed the ſeveral Sorts'gf Aquatic Herbs; 
together with the open Jaws of Lions and Bears. You may alſo repre- 


ſent ſeveral Animals, ſuch as Hedge-hogs, Weaſels, Rats, Rabbits, 


Hares, &c. together with Birds of amphibious Nature, » en as Geeſe, 


8 Ducks, Teal, e Want, Swallows, Ge, | 


f 


ADVERTISEMENT 11. | 
L he Garb or Dreſs of your Human Statues, ſhall be hoſes 3 the 


40 F aſhions that can be taken from the Monuments of Antiquity; 3 


for it muſt be allowed, that nothing pleaſes the Eye more, than the ſe- 
3 veral Habits; which were the Mode amongſt the ancient Romans, &c. 


(viz) the Toga, 8. agun, Pretexta, Trabea, Paludamentum, &c. all 


' which are {till viſible in what Reliques we have of the ancient Magnifi- 


. cence, whether Buildings or Medals. The particular Faſhion and Uſes 


of the abovementioned Habits may be found in Nonius Marcellus, Ju- 
FHs Lipfius, Noſinus, Dempſterus, and in others. 

Vou may alſo cloath your Statues in the Skins of che gs T Jger, 
Leopard, Linx, Panther, Wolf, Bear, or ſuch like Beaſts of Prey; in 
Imitation of the Heroes of Antiquity, who clad themſelves in the wor 


= ſer ravenous Creatures. 
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To all this, we might add the ſeveral Sorts of Military 8 
which will be the more agreeable, the more they are e in we 
Guiſe; and bear the Appearance of rude Antiquity... 1 


And therefore, I think it would be an ornamental Addition wo our 


Works; ; if we painted or wrought in Relief, the Fundæ or Slings, the 
Fuſtibuli, Bows, Croſs-Bows, Javelins, Lances, Spears, Partuiſans, Pikes, 
Half-pikes, Axes, Pole-axes, Clubs, Swords; add to theſe, Shields, 


Bucklers, Targets, Corſlets, Breaſt-plates, Cuiraſſes, Creſts, Gantlets, 


 Knee-pieces, and all the Pieces of Armour and Arms, which were in 
Uſe amongſt the ancient Romans: You may alſo introduce the old- 
faſhioned Fire-Locks, Bows, Arrows, and Quivers uſed by.our Forefa- 
thers : All theſe will be very natural Embelliſhments, to Statues; Tro- 
phies, Triumphal Arches, &c. In ſum, to expreſs much in few Words; 


you muſt make it your utmoſt Endeavour to cultivate a Variety in all 


your grand Pieces, that you may never cloy your Spectators with an in- 
ſipid Repetition : But on the contrary, let your Invention be perpetual- 
ly on the Wing, that you may always have it in your power, to ſur- 
prize them with ſomething altogether new, perfectly natural, and judi- 
ciouſly underſtood: And thus by anticipating, or rather exceeding their 
Expectations, you may expect the public Applauſe in Reward for your 
Elegance and Induſtry; ; for tho' (as we are told by a conſiderable Au- 
thor) Things done in the common Road may often adminiſter n, 
they ſeldom or never excite the Admiraucn, = i. 


of the Oeconomy, or „ of Artificial Works, 


8 


Recreative Pyrotechnical Machines ; and of ſeveral other 


Things relaimy zo the ſame Subjeft. 


T HE Explication of the Thematiſm or Das neceſſary to be oh 
+ ſerved in our Pyrotechnical Machinery, has been conſiderably more 
prolix than I at firſt foreſaw.: But I hope to handle the Subject now en- 


| tered upon, after a more compendious Method ; and that, by means of 
certain ſuccinct Rules, which I ſhall here lay down for your Inſtruction 


in the Occonomy and Manual Practice of this Branch of our Art, I A 5 


are chus: 8 


4 


- As ſoon as the 33 has conceived a fine Thought fir his 3 | 
' technic W orks, it will be abſolutely neceſſary that he be able to expreſs 

it in Drawing, the three Branches of which are Ichnagraply, Orthogra- 

| phy, and Scenography. I ſay, it will be proper that he be a tolerable 

Maſter of De/ign ; or at leaſt, that he be able to sketch or crayon a lit- 


tle (as Vitruvius has it) that he may give the Perſon who employs him, 
a View of his intended Work upon Paper, 8 


Gangs -— nh 


374 


begins the Piece itſelf. 


of the Great Art of ARTILLERY. Book V. 


It will not be enough, that he wy know how to sketch out til De- 
Gen upon Paper ; but it will be proper alſo that he be dextrous enough 
to make Prototypes and Models of it in Wood, Wax, Plaſter, Paper, 
or Paſteboard; Ge. ſo that by this means any Deformities or Irregulari- 
ties thay appear obvious, and ney? a n Correaton, before he 


As ſoon as yout Deſign is brought to ſuch a Point as to meer with Ap- 
probation ; you are in the firſt Place to conſider the Charge and Ex- 


penoe allowed for compleating it; that you may be able ro ſquare your 


Work to your Purſe. You are then to treat with Workmen, whoſe As- 


fiſtance you may ſtand in need of, and contract with them for their La- 
bour; and the Materials they are to furniſh you with. It is here that 


our Engineer will have an Opportunity of diſplaying his Honeſty, by 


ſhewing how faithful and juſt a Manager he can be of the Wealth of 
others: And it will be no difficulty for him to acquit himſelf with Ho- 


_ in this Caſe, if he does not inſiſt upon ſuch Things as are hard to 


be procured, and conſequently very chargeable ; or if he has not his own 
re and ſordid Lucte at Heart; or if with a View of future Pre- 
ſents from the Workmen, he does not ſquander away what he is entruſt 
ed with, and whar- he will be * tw render a TIES Account of, if 


not in this Life, in the next. 


. 
Being euerdd 3 in good earneſt upon the Work, che Sue is to 


take particular Care that the Workmen do their Duty to a tittle, and 


that they punctually obſerve all the Rules of our Art, in the Conſtructi- 


— on of Rockets, Crackers, &c. to the end that the Whole may redound to | 


his Credit, and have an Effect N of che TN 

The Carpenters ſhall firſt make the Carkaſs or Frame of the whole 
Machine, wich Timbers, anſwering to the Proportiohs of che Model 
which ſhall be given to them: I here ſpeak of large difices, ſuch as 
Palaces, Triumphal Arches, Towers and Caftles, Sr. for as to Cos 
lumns, Pedeſtals, Fountains, Obelicks, Pyramids, Human Statues, ard 


Figures of Beaſts ; they all require to be conſtructed after a particular 5 


Manner. Tho' the Order we are here ſpeaking of, may be obſerved in 
the Conſtruction of fome of theſe laſt, as may be remarked in the Re- 


Fig. 197, preflaneacion of a Dragon in ug. 19% and 198. In the firſt of which you 


And 198. D e e er Foundation of the whole Figure, 
5 and che other gives you the Form of it, and ſhews you the Order and 


Diſpoſition of all che cal Works wah. But as for grand 
and conſiderable Machines, ye you may pereeive the Oribo and See 


Fig. 204. nography of them, in the Rampart of a Caſtle diſtinguiſhed by A, in Fig. 


* It will be very eaſy to erect Towers, whether round or many- 
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Book V. Of the Great Art 50 Axe = -.- 
fided, Columns, and Obeligks (provided they are not very large) upon 
the Trunks or Stumps of Trees, or upon great round, or many-kded 
Blocks of Timber: Theſe may be ordered much after the fame manner 
with the Caſes or Tubes which we touched upon in the foregoing Ch. 
ter: (Conſider the Figure of the Tower Number 204; the Form of 
which does not vary much from the Caſe deſcribed and repreſented in 
Fig. 193.) Now the larger Sorts of theſe muſt be built with ſtrong Fig. 193. 
Beams, Rafters, and Planking, which muſt contain within them a 
good quantity of Caſes of Compoſition, and other Artificial Works: 
Add to theſe the uſual Embelliſhments, (v/s.) Pilaſters, Paraftats, 
Architraves, Capitals, Pedeſtals, Columns and Pyramids, all which 
may be made of Boards, or at leaſt formed of four, or more Spars, per- 
pendicularly erected upon the Angles of the Baſe, or terminating in a 
Point at Top; (which is natural to a Pyramid ;) after this manner you 
may make the Frames and Carcaſſes of Parallelopipeds, Polyhedroniic 
Priſms or Pyramids, and then cloath them with waxed or pitched Cloths, 
or coat them over with Paſteboard: Theſe may be filled with one or 
ſeveral Sorts of Caſes, Sky-Rockets ready fticked, and neatly diſpoſed 
in the Interſtices between the Cafes, and 2 che Sides or the Pile or 
| Machine itſelf. 


Human Statues, and Figures bf Beaſts may be ordered two Ways 
Firfl, The Statuary or Carver muſt cut out the Bodies in Wood with 
all their Lineaments and Muſtles according to the Proportions given to 
him, and according as he is directed, he muſt make them either naked 
or cloathed. Then taking them and anointing them over with Soap or 
Wax, they muſt be coated over with Pulp or Paſte of Paper, kneaded 
or mixed up with Glue Water; which 5 ſhall be 2 or 3 Lines in 
Subſtance. Tt muſt then be dried by a gentle Fire, and as ſoon as the 
Skin or Coat is thoroughly dried, it ſhall de divided into two Parts, that 
is, it muſt be cut with a Knife doſe home to the Wood, on each Side 
from the Crown of the Head to the Seal of the Foot; and thus taking | 
off this Paſteboard Skin you will have the hollow Image of a Man or 
Beaſt. In the ſeveral Cavities of it, thall be fixed one or more Caſes of 
Compoſition, which muſt be previoufly ſhaped according to the Curva- 
eares or Flexions of the Body, and well re-inforced or woulded to ſe- 
cure them from flying abroad, or ſplitting by the Violence of the Fire, 
before they have performed their dee Effects; and it will be proper to 
fix chem upon ſome firm Support, that they may be-imimoveable; ; which 
done, they muſt be hid in the before-ſpoken-of Paper Skin; ci ing Care | 


to paſte the Joints and Creviſes very ſubſtantially together. 
There are thoſe who only inclote one Cafe within the Body or Skin, 
as may be obferved in the Statue of Fortune in Fig. 202. But there are Fig. 202. 
others, who dextrouſty fill che Arms, Legs, "Thighs, Hands and Feet 
with Running Rockets, or Crackers, or Cafes of Compoſition curiouſly 
_ © diſpoſed 
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diſpoſed of, and having Communication with each other by little Trains 
or Fuzes, ſo that they ſucceſſively conſume one after another. The 
Contrivance of this may be clearly obſerved in the Statue of Bacchus in 


Fig. 200. Fig. 200: But I muſt here remind you that the whole muſt be fixed 


upon a ſolid Foundation, ſo as to be immoveable, and not be in a tot- 
tering Situation: Wherefore it will be farther neceſſary, that the Neck, 
Arms, Reins, Thighs, and Legs ſhould be re- inforced with Iron Plates, 


or Rods, bent and turned, ſo as to humour and fit the ſeveral Angles 
and Flexions of the Body, according as the whole Frame of it leans 


more or leſs, and according as the Limbs are more or leſs contracted or 
ſtretched out. In ſhort, the whole Inſide of the Body muſt be ſtrength- 


ned with Iron Plates or Rods, if it happens to lean either Forwards or 


Backwards, to the Right or the Left. Now as to the Method of find- 
ing the Openings of the ſeveral Angles formed by the various Flexions 
and Curvatures of the Body, you may eaſily have them by the Aſſiſt- 
ance of a folding Rule, ſuch as Carpenters and other Workmen uſe ; 
which Rule is in its general Conſtruction very much like a Sector, which 
alſo may ſerve you for the ſame Purpoſe. 

The ſecond Way of forming Statues is thus: According t to the Size 
or Form of the intended Body, they with a Number of ſuch Cartouches 


Fig. 189. or Boxes I gave in Fig. 189, make the one half of the Statue; that is, 


that Part which comprehends the Breaſt, the Back, the Belly, and others 


of the Inferior Members. Then with Boxes or Caſes of ſmaller Sizes, 


they form the Neck, the Head, the Arms, the Thighs, the Hands, the 
Feet, and all the Extremities of the Body; bending and faſhioning 


them at pleaſure upon Wooden Balls filled with a ſlow Compoſition, and 
Piercing them in two Places, juſt as the Fold or Curvature of the Limb 
requires: Into theſe little Borings they ſtick little Fuzes to give Admiſ- 


ſion to the Fire as faſt as the Balls conceive it. All theſe Articles and 


Circumſtances being duly obſerved, and cultivated, the Statue is co- 
vered over with ſome Cloathing of Cloth, or Canvaſs, or Silk, or (if you 


will) Paper, cut out, ſewed together, coloured, and diverſified, juſt as 


the Engineer ſhall think proper. To the Head of it, is added a Paſte- 


board Mask, and Shooes, and Gloves of the ſame, are put upon its Hands 
and Feet ; in ſhort, they endeavour as much as poſſible, that none of 
the Inſide may appear in Sight. The Head of the Figure is commonly 
a Ball filled with //ow Compoſition; which Ball is ſometimes bored in ſe- 


veral Places, and eſpecially when they would have a ſmall Fire Rain, or 


Fig. 202. 


long Rays to dart forth as from Running Balls. This I have repreſented 
to you in the Ball upon which the Statue of Fortune is fixed in Fg. 


203. 


But ! mul here ſtrictiy caution our  Pyroboli ;/t to take the utmoſt Care 


in } Joining and aſſembling the ſeveral Members of the Body, that they 


may be in no danger of being diſperſed by the Violence of the Fire, and 


that the firſt that are cnkindled may not tear 2 thoſe which have 
not 


** 
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not yet been conſumed ; for en your Work will how: a wy wr 


Effect than you expected. 
VII. 

Whatever Animals you would: repreſent, ſhall be cloathed 3 in cheir 
own natural Skins, that approaching thereby the nearer. to. Nature, 
they may the better and more effectually deceive the Spectators. How- 
ever; it will be in the firſt Place neceſſary, that you ſhould cut theſe 
Skins to pieces, and ſew them Qlightly rogether again with wide Stitches; 


to the end, that when the Artificial Fires incloſed in them would fly 


out, they may meet with no Obſtacle of ſufficient Force to retard, di- 
vert their Courſe, or repel them; but that with an Action free as Air, 

they may purſue their Effects, and burn and depart without the leaſt Re- 
ſtraint or Oppoſition. The ſame Thing is to be underſtood of the 
Cloathings of Human Figures, be they made of what they will, whe- 


ther Silk or Cloth, &c. particularly if your Fires are ſo diſpoſed with- 


infide as not only to riſe up or burn out perpendicularly, but alſo ob- 


liquely to the Right and Left. 
vi. 


Mater- Globes muſt in like manner be covered over wich Scales of Fiſh, | 


and the Plumage « of Water-Fowl. | 
IX. 

The Coverings o& 1 Trium phal Arches, Towers, &c. if they 
confiſt of Planks or Boards (after ne been garniſhed withinſide with 
ſeveral Sorts of Caſes of Compoſition, and other Pyrotechnical Works) muſt 
be armed on the Outſide with Iron, or Paper Crackers; for which rea- 
fon you ſhall make little Grooves or Channels in the Interior Surface of 


your Planks, &c. in which you may lay Trains of Quick-Match, or of 
ſome Compoſition, and fix Crackers upon them after the manner I taught 


you above, when I treated of Shields and Bucklers, and in the ſame Or- 


der, as may be obſerved in Figures 200, 202 and 2% by the Letters B, Fig. 200, 
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C and F. 


To give you a general Rule for your Inſtruction in the Beaut Gy and 
manual Practice of this Art, I can only tell you Thar every Part Fa 


within or without your Machine, or that is in any wiſe dependent up- 


on it, muſt be compoſed of ſome Kind of Fire-Work : Wherefore all 


the. Beams, Rafters, Tranſums, Planks and Boards ; Capitals of Co- 


lumns (if there be any) the Paraſtatæ, the Liſts, the Flutes, Cornices, 


Friezes, Architraves, Modillions, Dentils, Trygliphs, Drops, Metops ; 
in ſhort, the Plinths, Pedeſtals, Apophyges, Baſes, and all the Enrich- 


ments and Decorations, ſuch as Wreaths or Garlands, Foliages, Fe- 


ſtoons, Fruitages, Leaves, Flowers, Antics, Coat-Armours, Shields, &c. 
muſt all conſiſt either of Crackers, Stars, Sparks, Rockets of all Sorts, or 
of little Hobbits charged with the various Kinds of Fi re-Balls. As for 
the Manner of conſtructing Baſons with their Pedeſtals, and the Me- 
WT ” | thod 
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thod of ordering the Steps of Fountains, and garniſhing them with 


Rockets or Crackers; it * be 621 y learned from the 9 diſtin- 


guiſhed by C and D. 


XI. | | 

You muſt fix ſome of your Iron Crac bers obliquely, and others per- 
pendicularly to the Horizon, but their Vents or Fuzes ſhuſt be turned 
fome Upwards, and others Downwards ; ſome to the Right, and others 
to the Left: Thus will they be alternately and diverſly diſpoſed. You 
muſt take particular Care, that your double and triple C rackers By all 
fixed perpendicularly to the . 5 

r 

Now as no articular Sett of Things meets with Approbation from all 
Sorts of Peop e; and ſince what pleaſes one diſguſts another; and in 
Conſideration that our Works are not deſigned to adminiſter Pleaſure to 
a few Perſans only; but are to undergo the rigorous Scrutiny and Exa- 
mination of a Multitude, whoſe Taftes it will be neceſſary for our Py- 
rotechnician to conſult (provided that the Bulk of his Spectators are of 
ſufficient Capacity, to judge aright of his Work; for otherwiſe it would 
be better to pleaſe a few Perſons of ſound Senſe and Knowledg e than 
thouſands of the Ignorant and Vulgar.) I ſay, theſe Things Cantrell 
it will be very proper to intermix your Crackers with Rockets of ſeveral . 
Sorts, and at her Pyrotechnical Inventions, which from time to time, and 


at ſutable Interval, may depart, fly up, and perform the Effects natural 


to them, thereby to increaſe the Diverſion, and avoid Scandal. Far- 


chermore, if the Engineer thinks proper, or if it be the Will of the 
Perſon or Perſons he is employed by, to have ſeveral Fires break out at 


once, and to have the Diſcharge of Crackers more frequent than is cu- 


ſtomary ; there ſhall be a good Number of Vents made in ſeveral Parts 


| of 1 the Machine, through which the Fire may be introduced whenever 
you pleaſe into the Works contained in the Body of the Fabric: For 


there are thoſe who uſually make but one Vent, and that, upon the 
Top of the whole Pile; by which means the whole Body of it is con- 
furged ſucceffively, and by Degrees : But this muſt be left to the Engi- 
neer. This way of giving Fire to our Machines, muſt be owned to * 3 
very Artificial but the other i is more certain and leſs dangerous. 5 
XIII. ES 
1 of vatious Colours are held in great Eſteem with regard to 
theſe Works; as if, for Example, you would repreſent a Rainbow, an 
Infernal of Gloomy Fire, Water, Stars, and ſuch like: But having han- 
dled this when we ſpoke of S- Rockets, our Fyrotechnician may turn 
back to that Part of c our V rk where * will meet with ſufficient In- 
ſtruction upon this Head. Again; you muſt contrive to have imitative 


Lightning, or ſome extraordinary Flaſhes or Glares, which will vaniſh 


as ſoon as ſeen. This may be eaſily done with a little yellow Amber or 


XIV. If 
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Book V. Of the Great Art of AurnITERr. 
XIV, 
If the nn by his Artificial Fountains would repreſent a Croſs, 
a Star, a ſmall! Rain, a Rainbow, or any Thing Uſe of that Nature, 


he muſt get Clay Pipes made; (for our Compoſitions, however flow they 
may be, will melt any ſort of Metal by means of the Sulphur, Salt- 


peter, and other hot and violent Ingredients they are compounded of ;) 


theſe Pipes may be made after the fame Form and Faſhion, as when 
applied by Water-Engineers to perform the like Effects. They ſhall be 
made with a wide hollow Foot at Botrom, that they may conveniently 
ſtop up or cover the Orifices of Caſes or Globes: The Compoſitions theſe 


are filled with muſt be very flow, and mixed with certain Portions of 


Things which produce Fires of vatious Colours, and Sparks in abun- 
dance. Again, all the Pipes faſhioned after the Manner we have here 
; cified, muſt be alſo filled with as much of the ſame 9 as 


they can contain. 
XV. 


The utmoſt Diligence muſt be applied in conducting the Trains, in 


fixing and adjuſting the Rockers and Crackers, and in the diſpoſing of 
all the other Works; in which confifts the whole Beauty of the Fabric, 
and in the Execution of theſe Articles the Engineer will have an Op- 

portunity of diſplaying his Skill; in ſhort, it is upon his prudent Ma- 


nagement of theſe Circumſtances that his Welfare and Life depend; 


and not only his own, but thoſe alſo of his Workmen and SpeQtators * 
For to ſay the plain truth of the matter, I have ſeen many Fire-eorks ; 
but Few, that ſucceeded ſo well as might be wiſhed ; becauſe the great- 
eſt Part of them catching univerſally and inſtantly in a Blaze, have 


ſomerimes been the Death of ſeveral, and ſpoiled many unfortunate 


Perſons, who (far from expecting ſuch calamitous Accidents) came to 
de diverted. Now the induſtrious Pyroboliſt will avoid the Danger of 
_ theſe ſo-much-to-be-dreaded Diſaſters, if he be particularly cautious to 
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fill all his little Pipes, Fuzes, or Trains of Communication, with a 


Compoſition whoſe Sloth he has been affured of, by repeated Experi- 
ments. I approve perfectly well of Nyic - Match, that has been through- 
ly dried and duly wrought ; and this I advance from my own Experi- 


ence, having often uſed it myſelf with Succeſs: But whether you pre- 


fer Quick Match, or whether you think that Show Compoſition will an- 
ſwer your Purpoſe the beft; I ſay, which ſoever of them you 
chooſe, it ſhall be laid in Channels or Pipes of Copper: For if they 
be made of Wood they are preſencly burnt, or elſe they ſplit; if they 
be made or lined with Lead, 20 x with the leaſt Heat; if made of 
Iron they inſtantly grow Red-hot, and ſer fire to the wooden Work, 
Cloth, Paper, &c. and thereby ruin your whole Undertaking; but Cop- 
per Tubes or Pipes are exempt from all the abovementioned Accidents, 


from the natural Hardneſs, or Solidicy of their Metal. Theſe Pipes or 


Tubes ſhall be well reinforced with the Sinews of Beaſts ſteeped in 
Glue, 
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Glue, in which has been previouſly diſſolved a little Allum Plume. 

All theſe Pipes muſt be laid in Grooves wrought in the Wooden-work 

of the Machine, or they may be fixed naked from one Fire to ano- 
ther. 

The Junctures or Joints of them muſt be well ESP with Clay, or 


elſe faſtned rogether with Sinews well ſteeped in Glue, ſo that the Fire may 


have no Excurſion through them. Again; you muſt make ſeveral 
Vents or breathing Holes through which the Fire may correſpond with 
the outward Air; for if it be kept cloſe it will either be ſuffocated, or 
burſt the Pipe which confines it. All theſe Vents ſhall be made with 


ſuch Care and Exactneſs, that they may not only let out the Fire clear of 


the other Works, but alſo (if they are hid in the Planking, or if they 
are fixed on the Outſide) ſer fire to the Rockets and Crackers, in nile 
ration that ſeveral other Parts of the Machine will be conſumed whilſt 


the Rockets and Crackers are diſmiſſed and diſcharged: But however as 


theſe Vents will not be ſufficient to let out the Filth generated 'from the 


Smoke and impure Particles of your Compoſition or your Qyick-match, 


which will clog up the Train-Pipes (if we may ſo call them) you may 
at convenient Diſtances make Spouts, Gutters, or pretty large Aper- 


tures, through which all the Fæces may be diſcharged, and at the ſame 


time give Admiſſion to the Air: here alſo you muſt take care that 
the Fiery Filth thus expelled, does not interfere with any of your o- 
ther Fireworks, but that it py be carried clear off by pretty long 
Spouts. 

Above all Things you muſt be cautious not to ſuffer any Match or 


Fire near your Machine, that you may not be liable to ſuch Diſaſters 


as might ariſe from their Proximity. Upon the whole I apprehend, that 
I need not trouble myſelf with giving you particular Inſtructions for con- 


ducting your Trains or Fuzes; and indeed no particular Rule can be 


laid down to guide you in it ; becauſe of the Variety of Poſtures, Si- 


tuations, and Contrivances of our Pieces of Machinery. It is to be 


hoped that whoſoever attempts any Performances in this Tickliſh Art, 


will by a due attention to the Rules with which we have furniſhed 
him in this Work, be able to avoid all Blunders and Miſtakes; add to 


which, that our Pyrotechnic Novice may gather ſufficient Direction in 
this Matter from the Orthographic and Scenographic n which we 


have with ſo much Care and Induſtry traced out. 


XVI. 

The laſt Thing would recommend to you is, ſo to contrive, as to 
have none but ſober, conſiderate, and virtuous Men concerned in 
carrying on the Work under you; and never to admit any vile, prophane 
Men into your Service: For ſince we muſt not hope for Succeſs in 
our moſt trivial and minute Undertakings without the Concurrence of 
Heaven; you may readily imagine, That you will ſtand in the great- 
eſt need of the — Protection, when encompaſſed on all Sides 
with 
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with extraordinary Dangers, as all thoſe are, who make Profeſſion of 
our Art: And therefore ought you to have a continual Eye upon 
Heaven, and to depend upon God for your Safeguard and Protection; 
and endeavour to render yourſelf a deſerving Object of his Mercy and 
Paternal Care: For the accidental Shock of two Stones, the haſty At- 
trition of two Strings, nay the very impetuous Rubbing together of 
two Straws, may be the Death of you, when, buficd 1 in ſuch perilous 
Occupations. 

What I have fircer to ſay have, is addreſſed. to the Smiths, Car- 
penters, Braſiers, Joiners, Turners, Maſons, Carvers, Plaſterers, Pain- 
ters, and the whole Tribe of Workmen, whoſe Aſſiſtance is required 
in compleating our Pyrotechnic Fabrics. To theſe I muſt recommend; 
as they all act in Subordination to the Fire-Engineer, That they endea- 
your to pleaſe him and do him Juſtice, by obſerving to execute all his 
Orders and Directions. In ſhort, the Engineer ought to be a perfect 
Judge of the Capacity of his Workmen, and the Value of their Work 
when done, and conſequently know. how to accept the Good, and re- 
ject the Bad; for whatever Misfortunes happen, they will all be imputed 
to him, and not to the Workmen he employed; and on the other Hand, 
all the Applauſe reſulting from the Succeſsful Conſtruction of the whole 
Fabric will fall to his Share. Thus muſt he expect to ſuffer all the 
Blame if his Work demerits it, or to bear away all the Praiſe if it de- 
ſerves Approbation. 

And now having ſet the laſt Hand 1 to our Recreative hum, TRY a 

retty Long Diſſertation on them, (perhaps more ſo than ſome could 
| have wiſhed) I ſhall proceed to the Second Part of this Book, in which 
I ſhall entertain you with Artificial Military Fires. * 


Eccce 
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FART * B O O K. 


Which TxzATs of 


Serious or Military FIREWORKS, 
Whether Fixed, or Projedlile. 


ik, Mis. ks. of * 


C H 1 I. 


Of Fire Ola or Po ＋ all Carts, Powder Flaks, Bottles, 
Cheſts, &c. 


Ps all the Pyratechnic Defenſive Works, with which I propoſe 
* 55 to entertain you, in the Second Part of this Fifth Book; I 


* Flasks, Bottles, and Cheſts, &c. Theſe I ſhall begin wich; 
becauſe they are more ſimple in their Conſtruction, than the other 
Things which are to follow them; and I ſhall reduce them within the 
| Bounds of this Chaptet, becauſe they are in general prepared after one 
Way, ſaving ſome Particulars which are peculiar to each of them a- 
part, which Diverſity becomes natural or neceſſary to them from the 
Variety of their Figures and Sizes. I ſhall then inſtruct you in the 
ſeveral Methods of fung and charging three certain ſmall Veſſels. 


METHOD T 


1n the Firſt Place; q Pour Che line finely mealed i into ſome Veſſel, | 
till one Third of it be filled; which done, fill it up to the Brim with 
good Corn Powder, and cover it with ſtrong Paper, or a wooden Lid ; 

and over that with a pitched Cloth. You are to tye on Ends of Match 
to the Neck and Ears or Handles of your Pot, if it be made of Clay, 


Fig. * yau nnd obſerve in Fig. 206. Your Veſſel — thus ordered, and 


having 
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having lighted the Match at both Ends, it ſhall be thrown amongſt the 
Enemy from ſome Eminence; as for Example, from the Top of a Ram- 
part, or a Wall; or from the Baſtions of any Fortreſs into the Foe or 
Meat, or to any of the neareſt Places if it be delivered by Hand: Bur 
it muſt be projected from proper Machines, if you would ſend it to Di- 
ſtances, ſuch as the Lines or Works of the Enemy. On the other fide, 
theſe Veſſels may be thrown by the Beſiegers into the Place belicged; 
and they may likewiſe ſerve in Sea Fights, with great Diſadvantage to 


the e their Ships; for as ſoon as theſe fall upon a Ship's Deck, 


or meet with any hard Subſtance, they will never fail to break and fly 


in Pieces; upon which the Powder will be ſpilt, and ſcattered abroad, 
amongſt it, it cannot avoid Accenſwor, 
ſpoil 


and the Match falling 
and will accordingly break ont with fo terrible a Flaſh, as muſt 
and deſtroy many of the Enemy, and perhaps burn the Ship itſelf: 
Not only that; but the Powder thus taking Fire it will at the fame time 

blow up the mealed Qyick-Lime, which riſing like a Cloud of Duſt, 
will be inſupportable to thoſe who are Wrapp'd up in it. Sometimes in- 
Read of vici Dime you may uſe the Aſhes of Oak or Elm, provi- 
ded NE REY * 


METHOD II. 


Sometimes they prepare Veſlzls: either of Glaſs or - Earch with long 
Necks, (the Hollow of which is about an Inch in Diamerter,) and bear- 
ing a near Reſemblance to the Matraſſes, Retorts, and fuch like Veſſels in 
uſe with Chymifts: The Body or Belly of theſe is filled with Cen Pow- 
der, to which are added certain Portions of Mercury Sublimate, and 
Bole- Armoniac : Sometimes alſo it is interſperſed with Seraps bf Iron: 
The long Neck is to be filled with a Slow Compoſition : n ede 
fired * may throw theſe Veſſels where you pleaſe. 


4 


METHOD III. 


If i it happens that the Veſſel is pretty large, and has a wide Mouth: = 


for example, of 3 or 4 Inches in Breadth, or thereabouts; your Corn Pow- 


der ſhall be interſperſed with C zee e either ſingle, double, or far- 
ther multiplied as you fhall think proper: Or inſtead of them, Hand 


nads's, the Second by B, has Iron Crackers. 


MBT HO 


Grenadis without Fuzes, and only filled quite up to the Vent with 
Corn Powder. The Veſſels No. 206 ſhew you both the one and the o- Fig. 206. 
ther of theſe ; whercof the Firſt diſtinguiſhed a 
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METHOD TV. 


There are thoſe who fill theſe Veſſels with very violent Compofitions, 
and ſuch as are ſo obſtinately outrageous as not to be ſuffocated by any 
Means. We have already given you ſome Compoſitions of this Nature: 
Thoſe which we ordered for Fire Rain may ſerve this Purpoſe very well; 
but particularly ſuch as we communicated for making the Grecian Fire; 
for that was incloſed in ſuch Veſſels as theſe, - as we have elſewhere 
ſhewn. However, notwithſtanding the ſeveral violent Fires I formerly 
gave you, I ſhall here preſent you with ſome others which are particu- 
larly calculated for this Service, and which are in Eſteem with the Py- 
rotechnicians of our Days. The Firſt, according to Froravantus: Take 
of the Varniſh uſed in gilding of Leather 10 tb ; of Sulphur Vivum 6 tb; 
of Oil of Rofin 2 Th; of Saltpeter Ib is; of Ohle ont Ib; of Cam- 

phire 6 5; and of the beſt Brandy 14 3: Put them all into a Veſſel, and 
mix them well together over a ſlow Fire; and being melted, add ſome 

Tow to them, and let it ſteep. This being put into Pots, will produce 
a Fire that will be inextinguiſhable, whereſoever it be thrown. 

Ufanus in the third Treatiſe of his Artillery, Chap. XX, gives us the 
following: Take of Gun-powder, Sulphur, Salipeter, and Sal Armoniac, 
of each Ib {s; of Camphire 2 3; meal them all finely, and paſs them 
through a Searce ; which done, add to them a Pinch of common Salt. 
Put all theſe into a Braſs or glazed Earthen Veſſel, and pour Oil of 
Olives upon them, or Oil of Petrol, or of Linſeed, or of Walnuts; or 

elſe melted Lard; enough to give the Whole the Conſiſtence of a Paſte, 
or pretty. thick Conſerve. Being all incorporated well Together, take 
| ſome of it out, and try how it burns, and ſee whether it can be cafily 
ſuppreſſed by the Injection of Water; for if you find it too weak, you 
muſt add Gun-powder to it. Having brought it to the Pitch you would 
have it; fill Pots, Pitchers and ſuch like Earthen Veſlels with ir. 5 
In the ſame Veſſels you may add Lumps of that Liquified Stuff, 
which we mentioned in ſpeaking of the Preparation of Fire-Rain, 
wrapping them up in looſe Quick Match : Or you may uſe Balls of the 
Bigneſs of a large Walnut made of the following Compoſition ; taking 
care to fill up the Interſtices between theſe Balls with a Mixture of Corn 
and Meal Powder. This Compoſition is thus: Take Saltpeter and Gun- 
powder, of each 2 lb; of Sulphur Ib ſs; of Colophone 5 iiij; of Camphire 
3; of SalArmoniac 3 j. Incorporate them well together, and knead 
them with Oi of Linſeed or Olives ; and in ſhort, make this Compoſition 
Into Balls of the bigneſs of a-large Walnut. Theſe Balls being once in- 
flamed burn moſt outragiouſly ; inſomuch that if they chance to fall 
upon a Ship's Deck, they will burn through and through it in the 
twinkling of an Eye; will ſet whatever they ſtick to in a Blaze, and ac- 
cend and inflame'thoſe Subſtances which are the leaft ſuſcipient of Fire: 
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But what I take to be their moſt extraordinary Property, is the Impoſſi - 
bility of ſuffocating or ſtifling them by any means; and it is particular- 
ly in vain to endeavour at a Suppreſſion of their Fire by Water; for far 
from ſuftering any Diminution'of its Violence by the means of Water; 
it gathers new Strength, and rages the more * the more it i 
plied with chat Li quid Adverſar x. ; 
All theſe Veſſels muſt be ſtopped up or coveted cloſe within 8 wr - 
pirched Cloths, as we ſpecified above. To the Ears or Handles of them 
(it is perfectly neceſſary, that theſe Veſſels ſhould. have Handles) you 
muſt tye Ends of Match, and ſecure them faſt, that they may not drop 
off. If it happens that your Pots have no Handles, nor any Thing of 
that Kind, nor even a Neck of ſufficient Length to tye your Match on 
by; you muſt give them a Coating of our Pyrotechnic Cement, or of 


ought elſe that i is of a r tenacious * and _— you Match i in it 
all round. | ys oe yr 


B 
| % 


* f | | To WO Wage” By 
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ADVERTISEMENT. 


That theſe O//z or Pots of Fire, and ſeveral other Veſſels filled wich . 
buſtible Compoſitiont, were uſed by the Ancients, to ſet Fire to Buildings, 
Sc. is not to be diſputed; if we rightly conſider the Teſtimony of ſo 

many Authors whom we quoted when we ſpoke of Hand- Grenades and 
Fire- Rain. But it muſt be allowed, that all the Fire-Ve efſels of the 
Ancients were but Trifles and Children's Play-Things, when compared 
with Ours; or at moſt, that they were but the Shadows of our Modern 
Fire-Pots; becauſe they wanted our Thunder-imitating Gun-powder by 
the Aſſiſtance of which we are enabled to cauſe ſuch frightful Fla- 
grations; to burn and deſtroy the greateſt Part of our Adverſaries; and 
particularly, if to theſe Pots you add Hand-Grenads's or Crackers. 


* „ 


CHAP. I. 


of Fire-Crowns and Garlands, which the Germans call Pech, T 
and Sturm Krantzen. 
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E that would render himſelf Worthy of a Mural or Naval Crown, 
and who is ambitious of being honoured with one from the Hands 
of his King or Prince; I ſay, whoſoever is deſirous of being diſtinguiſh- 
ed by thoſe proud Marks and Badges, which are beſtowed on Merit and 
Wale muſt, the better to qualify himſelf, know how to manage our 
Pyrotecbnic Crowns; he muſt prove them and put them in Execution, 
if he expects to ſee his Temples adorned with a Wreath of Laurel. 
F-#2-72-- Our 
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the Great Art of ARTILLERY. Book V. 
Our Diadems and Garlands, I muſt own, will burn, and oftentimes prick 
thoſe who handle them; but who knows not that Roſes are gathered 
amongſt Thorns ? And that all our moſt perfe& Happineſs, and moſt 
tranquile Cantentment in this World, take Birth, in the midft of the 
moſt pungent Sorrows, and a thouſand afflicting Difficulties, which per- 
petually oppoſe us in our Purſuits of what we would enjoy. No one 
ever yet obtained Glory, but by ſtruggling, and combating with Miſ- 
fortunes and Labour: It is no ſmall Encomium upon a Soldier to ſay of 
him, That be is both able and willing to endure Hardſhips. This Acknow- 
ledgment is the natural Right of a true Soldier, and what he may lay 
juſt Chim to, whatever elſe he may ſtand in need of, Thus though the 
Man who is crowned with our Fire-Garlands will be grievouſly laden, 
yet at the ſame time he will be pompouſly adorned ; if his Actions are 
levelled at nothing but pure Glory; if he contemns Difficulties, and 


bears with Heroic Conſtancy all thoſe Hardſhips which oppoſe his Ac- 
quiſition of the Prize he thirſts after. Now in this Chapter I mean to 


inform you of what Flowers and Ornaments our Crowns and Garlands 
are compoſed. 


Get a long Bag made either of Flaxen FR Hempen Cloth, of the 


Breadth of 4 or 6 Inches, and of the Length of 3 or 4 Foot; and fill it 


with one of the Compoſitions we gave for Fire-Balls. The following 


Compoſitions are purely for _— 1 Ts &c. 


Take of Saltpezer 3 B; of — one Ib; of Powder 2 w, and of 
Powder of Glaſs Ib a. | 


II. 


Take of Saltheter 3 bb; of Sulphur one tb; of chern 5 5 of 
Powder of Glaſs 3 


— das 3 
Take of. Poder 2 i; of Saltpeter 3 tb; of Colophone th ſs; meal 


them finely, and mix them well: Having filled your Bag with one of 


Fig. ig. 207, be remarked in Pig. 207 and 208. 
Fig 209. 


theſe Compoſitions, bend it round into a Circle ; ſo that the two Ends 


may meet, which muſt be ſewed together : And for fear the Stitches 


ſhould give way, or be burned during the Combuſtion of your Garland, 


you ſhall clap an Iron Hoop within it, whoſe exterior Circumſerence is 
equal to the interior Circuit of the Bag. Upon this Hoop then muſt 
your rounded Bag be ſecurely laced, and faſtened with Interweavings 


and Knots at proper Diſtances from each other, in Imitation of what 


we ordered of the ſame Kind for Fire-Balk. Being thus adjuſted, you 


muſt thruſt Iron Crackers into it; which Crackers ſhall be well charged 


with Powder and Ball; and pointed at Bottom, that they may the more 
cafily penetrate the Compoſition : Or you may _ of them, as may 


The third Sort of our Crowns you have in Fg. 209 : This is only 
armed with bearded Iron Spikes; with intent that if it ſhould 4 


to 
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to fall upon the Head of any Perſon, he may not be able to take hold on 
it, to throw it from him; but be obliged to burn alive, and from this 
ſort of Torment, which may be ſaid to be its natural Effect, it may juſtly 
enough be called the Martyrizing Crown, 
Sometimes alſo theſe Crowns are adorned, or rather armed, with Hand 
Grenado s, of the bigneſs of an Iron Bullet of one or 2 Pounds Weight; 
but they muſt have Fuzes of the Length of 3 or 4 Fingers ſcrewed into 
their Orifices to keep them tight and firm upon the ſaid Crowns or Gar- 
lands, and for the ſame alſo muſt they be laced on with Iron 
Wire. You have the Repreſentation of this in Fig. 210. Fig. 210. 
Theſe Crowns and Garland: are applied to the very ſame Uſes as the 
Fire- Pots and other Veſſels which we deſcribed to you in the 
Chapter: I ſhall only add to what I have faid, That you muſt take Care 
to make two or three Holes, through which to fire the included Compo- 
fition ; and being lighted and inflamed on all Sides, you way throw them 
where-ever you ſhall think proper. 


CHAP. III. 
of Fire-Hoops or Artificial Spheres, Se 


Ir you have a right Idea of the manner of preparing the Nn men 
1 we juſt now ſpoke of; you will meet with no Difficulty in ordering 
Artificial Spheres, which are only compoſed of ſeveral Hoops or Rings 
within one another, and placed Croſs-wiſe. Prepare then three or four 
Hoops or Crowns (according to the Directions we gave you in the fore- 
going Chapter,) of ſuch Size and Proportion to each other, that they 
may — into, or be received into one another, from the greateſt of them 
to the leaſt; (that is) That the Interior Circumference of the Firſt, be 
exactly the Exterior Circumference of the Second, and the Interior 
| Cireumference of the Second, be exactly the Exterior Circumference 
of the Third, and fo on. Being thus ordered, put them together, (vis,) 

the two Firſt, at Right-Angles to each other; and the two Smaller, at 
Right-Angles between themſelves, but at an Angle of 45 Degrees with 
reſpect to the two Greater; or if you have more than four Hoops, they 
ſhall be all fo ordered as mutually to interſect each other at Acute An- 
gles in the two Points which are Diametrically oppoſite. To theſe you 
may add others which may embrace them round, or be in a right Di- 
rection to the Firſt; but they ſhall be bound on with Copper or Iron 
Wire; for if you only faſten them with Marline, it will be preſently 
burnt; by which means your Work will fall to Pieces, ang —— be 


baulked in your Expectations. 
But 
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But by the way I muſt tell you, that it will be proper to have large 
Hoops for theſe Spheres ; I mean, that they muſt be of ſeveral Foot in 
Circumference. The largeſt of them (for Example) ſhall be 15 Foot in 
its outward Circumference, and the reſt proportioned to it, as we faid 
above. It is alſo neceſſary to dip them all in Tar, and to pierce them 
with ſeveral Holes or Vents; that the whole Body of them may be fired 
at once, or in ſeveral Places, and conſequently, that it may be impoſſi- 
ble for the Enemy to ſuffocate them, or diſengage themſelves from the 
frightful Diſorders theſe Spheres will introduce amongſt them. I have 
not given you any Figure of theſe; becauſe the Conſtruction of them 

may be eaſily gathered from what we have been ſaying, and by the Fi- 
gures of our Artificial Crowns. As for that whoſe Repreſentation you 

Fig. 2711. have in Fig. 211, it differs from thoſe we have above-deſcribed : Han- 
2elet will have it conſtructed thus. | 

Take a Wooden Hoop, 'or ( what will be better) an Iron' one, & juſt 
ſuch as Coopers uſe for binding their Cask : Daub it over with' Tar 
mixed with Gun-powder, and take a Band or Slip of Cloth, whoſe 
Length muſt be equal the Circumference of the Hoop, and of the 
Breadth of three Inches: Wrap this Band round the Hoop, and fill it 
with a Compoſition made of one Ib of Powder, one 3 of Sulphur, and 3 
Ib of Saltpeter, ſprinkled over with a little Oil of Petrol or Linſeed, and 

interſperſed with Scraps of Su/phur. This done; ſew up your Cloth, 
and re-inforce it throughout with a Woulding of Marline, and pierce it 
in ſeveral Places with an Iron Point, filling all the Holes you pierce, 
with Quick Match. In ſhort, the whole exterior Surface of the Hoop 
ſhall be garniſhed with Sulphur, which muſt be wrapped round with 
Tow, excepting the Vents or Primings of Quick Match which muſt be 
left free and open. This is but half your Work ; for you muſt pre- 
pare another Hoop after the very ſame manner (or ſeveral if you pleaſe) 
and having fix'd them in one another, you ſhall faſten them together 
with Wire, to prevent them from falling aſunder when thrown from 
any Eminence amongſt the Enemy. Being thus prepared and adjuſted, 
you muſt fire the Quick Match before- mentioned, and upon finding that 
your Compoſition is chor oughly accended, you may throw this _ 


where you pleaſe, 
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Muſt here ſay once more what I have very often ave IT 

namely, That we owe our Ingenui ity in Fyrotechnics to Hints taken 
from former Inventions. I know that we improve a great many Things 
in our Art, which we pretend were unknown to the Ancients ; many 
of which I am far from thinking they were wholly ignorant of; and it 
is not impoſſible, that former Ages might have had a more diſtinct 
and perfect Knowledge of ſome Things which we attribute to our 
Invention, than we have ourſelves, (ſaving what relates to Gun-pow- 
der) but which by a long Succeſſion of Time have been inſenſibly 
annihilated, and were never handed down to us. Now the Men of 
our Age are of ſuch a Turn, That having never ſo ſup ly con- 
fidered any of the Pieces of Antiquity, they dive preſently to the Bot- 
tom of them, and unravel them at once; and thereupon their Hearts 


being diſtended with Vanity, they fancy themſelves to be the very 
Inventors of Them. Whence it is, that they give them out, not on- 


ly as their own, boaſt of them, and praiſe them up; but alſo arro- 
gantly deſpiſe the Worthy and Ingenious of the Times paſt, who were 
in all probability at as much Trouble in the Cultivation of thoſe 


Things as we have been. For my part, I acknowledge that the ear- 
lier Ages of the World were productive of very great Men, and ſuch 


as were inſpired with an Inventive Spirit; but it muſt be at the ſame 
time allowed, that we may juſtly claim ſome ſhare of Applauſe and Ap- 
probation in Conjunction with them; inaſmuch as we have been able 
to make great Additions to their ingenious Practice; and inaſmuch as 
we know how to chooſe what is-profitable to us from amongſt their In- 
ventions, and ſeparate it from what is unuſeful ro us, and after having 
cleaned it, and ſcowered off the Ruſt it had contracted by a Length of 
Years, have been at the Pains to reſtore it to its Original Luſtre. But 
I ſhall always ſtand firm in the Opinion which J have ſo often commu- 
nicated in this York, notwithſtanding any Arguments I can foreſee to 
convince of the contrary, (namely) that the Works of the Ancients 
were Lame and Imperfect through their Want of our Gun-powder ; and 
that they conceived only the Shadows, and not the perfect and true 
Idea's of the admirable Machines of War. I formerly gave you ſome of 
their Engines, and after having compared them with ours, I made ic 
evident to you, how much our Modern Machines ſurpaſs them in Dig- 
nity and Contrivance. I ſhall here again preſent you with ſeveral others: 3 
But before I do that, I ſhall —_ it appear by the Teſtimony of an- 1 
Gg 888 cient 1 
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cient Authors, that the Pyrofechnic Cylinder is a very antique Inventi- 


on; which done, I ſhall ſhew you what Improvements the Moderns 
have tacked to it. 


Let us firſt conſult Yegetius upon this Subject, and give Ear to what 
he ſays of theſe Cylinders. He ſpeaks thus of them in Lib. IV. Cap. 
viii. where he teaches us to conſtruct ſeveral Machines for the Defence 
of Walls. They made prodigious Wheels of Green Wood, or Cylinders of 
the Bodies of vaſt Trees; (which they called Rollers) theſe they rounded 
very exattly that they might be the more rollable, and being trundled down 
Declivities, they ran over the Enemy and frighten'd their Horſes. Let 
us now hear what Ammianus Marcellinus has to ſay of this Matter: 
The greateſt part of thoſe who were concerned in the Aſſault, or made any 


| Attempts to ſcale the M, alle, were overwhelmed and buried under great 


Stones, vaſt pieces of Columns, and by Cylinders which were rolled down 
the Declivities and T aluds of the Walls. 

It appears then by theſe two Authors (not to quote any Thing from 
others) that the Ancients converted or applied the Cylinder to Warlike 
Uſes. But theſe could hurt none but the moſt Bold and Daring of 
the Beſiegers, who attempted to ſcale the Walls of the Beſieged; and 
only lamed them, broke their Ladders, and cruſhed the Machines or 


; Perſons they happened to fall upon; leaving the Soldiers and Works, 


Fig. 212, 


T6 213. 


which were but a little diſtant from them, out of Danger. But our Cy- 

linders are much more Artificial, and vaſtly more efficacious; for they 
not only by their Weight break and deſtroy whatever they fall upon, 
but alſo kill fuch Perſons as are far diſtant from them, and throw down 
and demoliſh their Machines tho pretty remote: For being hollowed, and 
then charged with Stones, Pebbles, Iron Bolts, and ſuch like; together with 
a good Quantity of Gun-powder ; they are capable of doing incredible 


Miſchief, But before they are put in Execution they muſt be bound 
or reinforced with ſtrong Iron Rings, one at each Extremity of the 
Cylinder, and one at each End of the Charge of Powder. This is the 


firſt Sort of our Cylinders, which I have repreſented in Fig. 212. where 


the Letter A diſtinguiſhes a Wooden Stopple or Tompion for heading 


up the Orifices of it. 

You have the ſecond Sort in N 213. It is armed all over with bearded 
Spikes; that it may not only be capable of Deſtruction by i its Weight, 
by its Mortal Bowels, by its Flame and Fire; (all which it has in com- 
mon with the Firſt) but alſo tear and wound thoſe with its Spikes, 
who are hardy enough to be Foremoſt in an Attack, or in mounting a 


Breach. This alſo muſt be reinforced at each End with a Subſtantial 


Iron Ring, 


Fig. 214+ The third Sort of Cylinder, which you "Oy in Fig. 214, is yet more 


Artificial, and more cruelly adapted for Execution, than either of 
the Former; for the whole Capacity of it is filled with Hand Grenado's 
and Crackers, of ſeveral Sorts (ordered as uſual) the Interſtices of which 


are 


Book V. Of the Great Art of ARTILLERY. 
are filled up with un- poier. Now this Cylinder is commonly com- 
poſed of two Semi-Cylinders, as may be conceived by the Profil A. 
The two Pieces of this Cylinder muſt be forelocked or wedged together, 
and that fo cloſely, that no Air may have Admiſſion into the Body of 
it, whereby it will be conſequently obliged to burſt with the Greater Vi- 


olence. This Cylinder muſt have a ſmall Wooden Fuze to correſpond 
with the Powder, which Fuze muſt be filled with one of the Com- 


poſitions we formerly gave you for the Fuzes of. all Sorts of Gre- 


nado's. 


To conclude, I here give you a fourth Cylinder ; of which the An- 
cients had ſome Knowledge, if we may believe Salli; for I find that 


he writes to this Effect in his Remains. They rolled dium the Declivities 


vaſt Pieces of Rocks and Beams mnunted npon Axles, and armed with 
Spikes, or ſhort Darts, like the Military Ericii, or Chevaux de Friſe. 
But, good God! to what a horrid Point of deſtructive Power have we 
brought this Cylinder, by means of our Gan- powder For that 


of by Salluſt, was no more to ours, than a Shadow is to a Subſtance. 


ſpoken 


39 


You have the Repreſentation of this in Fig. 215, and by che Conſtru- Ty: 216. 


Eton of it, I ſhall evince that I have not exceeded the Bounds of Truth 
in the Aſſertion I have here advanced, and ſhall ſhew you how far we 


have improved upon the antique Cylinder of this Kind: The following 


Deſcription of it is taken from Hanzelet. * Get a Cylinder hollowed 
e or bored throughout the Middle to the Breadth of 2 or 3 Inches, like 

0 our Recreative Caſes. The whole exterior Surface of it (excepting 
its Baſes or Ends) ſhall be ſtuck or armed with long Iron Spikes, be- 


te tween which you muſt fix Grenado's of a moderate Size: The Fuzes 
« of theſe Grenado's muſt be of Iron, and not only ſcrewed into the 
© Vents of the Grenado's, but alſo into the Cylinder, (ſee Fig. A) by 


« which means they will be immoveably fed: Again; theſe Fuzes = 


« muſt be of ſuch Length, as to reach Joſe home to the Compoſition 


* contained in the Body of the Cylinder. The whole being «= or- 


dered, ſhall be mounted upon two common Wheels, ſuch as thoſe of 
* a Chariot with their Axle-Trees, which muſt exactly fit the Orifi- 
* ces of the Cylinder, and be ſecurely ſtuck into them: Theſe Axles 


| © ſhall be alſo bored throughout to the Breadth of an Inch or there- 


« abouts, which Borings muſt be filled with the ufual Compoſitions for 
* Fuzes. In fine, this furious Body (which for its admirable Conſtru- 
« (ion and wonderful Effects might juſtly be ſtyled a Machine) ſhall be 


pitched all over, and being mounted upon the Axles, and fired at 


each End, may be rolled down amongſt the Enemy; there to per- Y 


e form ſuch Havoc, as could not be effected by a Thouſand of the 


antique Sort.” To tell you now, how that is poſſible, would be en- 8 


tirely ſuperfluous and needleſs, ſince any Perſon who has but the leaſt 


glimmering Infight into our Art, will readily conceive it. And 


therefore not thinking it worth while, to dwell upon a Matter which 


—= 
"——_— 
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is ſo ſelf-evident, I ſhall proceed to the ſhort Remainder of this T1 rea- 


We 


5 
Of Fi e 


F ESE Artificial Sacks are applied to the ſame Uſes in the Defence 


of Places, when attacked, or attempted to be ſtormed or ſcaladed, 


as the C ylinders above-mentioned. They are ordered thus : Take a pret- 
ty thick Wooden Bar of ſeveral Feet in Length, and ſquare 1 it, or con- 


vert it into a Parallelopiped, and let the two Ends of it be cut ſharp, or 
in the Form of a Pyramid. Towards the Ends of it, you ſhall bore 
two Holes, nearly interſecting each other at Right Angles; into which 
you muſt thruſt two Wooden Tree-Nails, ſhod or armed at each End 


Fig. 216, with Iron, as may be ſeen in Fig. 216, by the Letter A. Upon this Bar 


you muſt tye a ſtrong Canvaſs Sack, which muſt be pretty wide; that 
it may contain a good Quantity of one of the Compoſitions we ordered 
for Fire-Balls, Having tied it faſt to the Bar by one of its Ends, fill it 
at the other with a proper Compoſition, and rar it and ſhake it down 
till it be as hard as what we directed when we ſpoke of the Filling of 
 Fire-Balls. In ſhort, tar the whole Body of it over. and coat it with 


Fig. 217, Tow. You have this in Fig. 217. — 


Fig. 218, 
in that its Bulk is uniform and equal from one End to the other; with- 
out ſwelling or bellying out, more in the Middle than at the Extremi- 
ties; as may be perceived by the Figure: Add to which, that it has no 


The other Sack, which you fee in Fig. 218, differs from the foregoing, 


Bar or Axle running through the Body of it, like the foregoing ; but has 


only two ſmall Wooden Fuzes, fixed in each Mouth of the Sack, which 
are filled with a flow Compoſition. What we have here faid of the 
a foregoing, together with the Figures we have referred to, will give 
you a perfect Idea of whatever relates to this. Theſe Sacks muſt be 


armed on the Outſide with Iron Crackers. 
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V4 v4: 

Of ARTIFICIAL TUNS and BARRELS. 
1 Þ HAT Tuns and Barrels, as well as C ylinders, were uſed by the an- 
_ cient Greeks and Romans, and ſeveral other Nations that flouriſhed 


with them, in the Defence of Places beſieged, may be gathered from 
what we are now going to communicate. Firſt then, Dio Caffius 


ſpeaking of Tiberius, who had beſieged a Place ſituated upon a Rock in 
Denmark, ſpeaks to this Effect. The ꝓ Dalmatæ galled them with Stones 


thrown from Slings, or rolled down by Hand ; they likewiſe trundled down 
Wheels, and Cars full of Stones, together with Cheſts and Tuns, or Barrels 


made round after the Faſhion of the Country, all full of Pebbles. Hiero 


alſo relates ſomething of this Nature, They contrived to roll down Co- 


lumns, Wheels, Chariots or Cars heavily laden, Veſſels full of Pebbles or 


wet Earth, like thoſe compoſed of Staves in which Oil, Wine, and ſuch like 


Liquors are kept. Ammianus writes much to the ſame Purpoſe, || Hav- 
ing boldly paſſed the Foſſe or Ditch over Hurdles, and gained the Foot of 


the Wall; they were immediately overwhelmed with yaſt Pieces of Stone, 


and Fragments of Columns, together with Tuns. Now we can gather no- | 


thing from the Teſtimony of theſe Authors, and they prove nothing far- 


ther; than, tl... by ſuch like Contrivances, they cruſhed the Enemy to | 
Pieces, and tore down their Machines. The Art of doing this is not ſo 


difficult, nor the Practice of it ſo obſcure; but that we might eaſily act 


it over again, if we thought it in any wiſe proper or neceſſary for the 
Defence of Places: But our Gun pouder has ſuggeſted far other Ways 


of defending ourſelves againſt thoſe, who would make any hurtful At- 
tempt upon our Lives and Fortunes. We now prepare great Tuns, in 


the Center of which we fix a leſſer Veſſel or Cask full of Pouder, or 
elſe a large Bomb; which we ſurround with Stones, Pebbles, Iron Bolts, 


Sc. the Interſtices between which we fill with Niet Lime. The Veſſel 


being crammed after this Manner with as much as it can hold, is headed 


up, and well bound with Iron Hoops. In ſhort, having fix'd a Fuze in 
it to correſpond with the Powder, it is thrown down from the Ram- 
parts amongſt the Enemy, where it does more Miſchief in an Inſtant, 
than all the Machines of the Ancients could do in ten Days. ö 


Now the Havoc made by theſe Contrivances is ſo prodigious and 


frightful, that it is impoſſible for me to inculcate an Idea of it into you, 
and much leſs can I make you believe it, except you have ever hap- 


+ Dio. Cafl. Lib. LVI. + Now called Sclavonians, 8 |] Amm. Lib. XX, 
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pened to be in ſome fort an Eye-Witneſs of it upon Warlike Occa- 


ſions. I for my part believe it is impoſſible for Human Wit to in- 


vent any Thing more efficacious than theſe, to cut off the Enemy when 
reſolved to carry you by Storm, to to aſſuage the Violence of Attacks, and 
to caſt a Damp upon the moſt Reſolute and Courageous. We have a 
diſmal Example of the horrible Effects of theſe Murthering Machines in 
the Siege of St. Andrews in Scotland, which was inveſted in the Year of 
our Redemption 1524; at which Time ane of theſe Tuus, filled with 
Powder, Stones, and Iron Bolts, being rolled down amongſt the Enemy, it 
wounded 600 of them at once, of which Number 321 remained Dead 
upon the Spot. We are informed of this by Hierum Rufel, an Italian, 
in his Precepts of the Modern Arts of War. 


The Beſiegers might on the other hand throw ſuch Veſſels as theſe in- 


to the Places beſieged, (as alſo Cylinders and Sacks) if they had A- 


- obines * for that Service, and particularly, if it was chought worth 


while to revive the Baliſta of Antiquity; which we {hall not here en- 
large upon, having ſpaken of it ſufficiently already. 

Sometimes alſo theſe Artificial Barrels might be buried under Ground 
in any narrow Paſſage, or at the Entrance of any Place, or before che 
Gate of a Town; artfully fixing in them a Gun-lock with a good Flint, 
and having a long Line or Thread made faſt to the Trigger, 20 fixe your 


| Gun-powder or (if we may ſo expreſs aunelves) ſpring your Mine, when- 


ever you think proper ; but the abovementioned Line muſt nun under 


Ground, that it may not appear. If this Cantrivemac does mot pleaſe 


you, you may (to be ſurer) put a Piece of lighted common Match into 
them, or ſome of aur Puck Match twiſted, and ardered ſo as to bum 


wall the Time you expect the Enemy to come upon that Place, in order 


40 carry on their Attack: But you muſt fo contrive, that the Mgtob may 


breath the Air by a little Tunnel or Pipe, which muſt reach quite up 


10 the Surface of che Ground; for fear the Coal of the Marab ſhould be 
ſtifled by its-own Aſhes, and cnnſequently haulk your Expectation. ut 


I need not trouble myſelf Wich giving you any farther Advice upon this 


Subject: The skilful Eagincer cannat be at a Loſs in managing this Mar- 
ter with Succeſs. 


Me find! that Neceſſity formerly gg uind foveral Merhodls to the Be- 
ſieged, of not only breaking flown and overſetting the Markings of che 


Aſſailants by the Weight of Stones, and other Pontlerous Bodies, which 


of Murſeilles, ſays, © That finding the Beſieged very abſtinate in defend- 


they throw at chem but alſo of burning, aud reducing them to Aſhes. 


And therefore amongſt other Inventions, they filled Barrels and Luns 


with Combuſtible Things, and ſent chem amongſt the Enemy's Works: 


Witneſs Cæſar in Lib. H. of the Ciuil ars; who ſpeaking of the Siege 


e ing themſelves, a Muſculus or Gallery was ordered to be built of 60 
Foot in Length, which had a ſlaping Roof, covered with Tiles and 
Dirt to > preſerve 1 it from the Fires which might be thrown from the 


« Walls; 
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„Walls; which Tiles and Dirt were coyered with Hides to preyent 
e them from being torn away by Water which might be plaid upon 
* them; and the Hides were again covered with Goc ſteeped 
in Vinegar; in ſhort, the Body of this Gallery being made of yaſt 
“ Timber ſecurely bound and clamp'd together with Tron, and the 


* whole of it compleated and fortified, it was moved upon Rollers loſe 


„home to the Walls of the Beſigged, The Garriſpn being aſtoniſhed 
dat this unexpected Machine, tore up the largeſt Stones that could bg 
« raiſed with Crows, and threw them from their Walls upon the Gal- 
« lery ; but it. was ſo ſubſtantially built, that it regeived no Nam 
from the Shocks of them, and what fell ypon the Roof of it be, 
rolled off. He then ſays, That the Beſieged finding it was to no Pur- 
© poſe to make any farther Efforts to deſtroy the Gallery by Dint of 
“Weight, they bethought themſelves of another Stratagem ; which 
was, to fill Butts, Tuns, and ſuch like Veſſels with Pitch, and the 
* Heart of the Pine Tree, which they threw down all in a Flame up- 
« on the Gallery, but they immediately rolled off, and were eaſily re- 
e moved out of the way of doing Harm, by long ue 2 or Pitch-forks. 
In the mean time the Soldiers that were under the Covert of the Gaſ- 
« lery, loofened and pulled out the lowermoſt Stones of the Enemy's ; 
Tower; and having taken out a good Parcel of them, and under- 
< mined it, a Part of ir fetl down with a fudden.Ruin” ʒu-., 
The Thought of che Beſieged, in this Caſe, pleafes me much ; bur 1 
can by no means approve gf the Effect of their Artificial Tyns and Bar- 
rels : They would have ſeen far other Execution performed by thoſe 
Veſſels, if they (unfortunate People |) had had any Knowledge of qur 
Gun- pouder; and from thence have hit upon a Preparation of their Tuns 
after our Modern Way. There is no Gallery how impenetrable ſoever it 
may appear, nor no Covert fo ſtrong; no Hides, Blanks, Blinds, nor 
Chandelcers ſo chick; no armed Men, tho cafed in Steel to che very 
Teeth, chat .cauld bear the Shock of large Pebbles, Iron Bolts, or of 
the Shells which we uſually incloſe in theſe cruel Mgchines. Happy the 
Man who can avoid the Fury of them, or provide for his Safety by 
Flight, before the Peder in > Fan catches Fire! Inſtead of amufing him- 
ſelf with removing ar chruſting our Tuns and Barrels away from che 


*, 


Works with Prongs. 


I have given you the Repreſentations of our Artificial Barrels in Fig. Fig. 219, 
219, 220 and 221, But che laſt of chem ſhews you two Barrels mpunt- 22, 221. 
ed upon one and the ſame Icon Axle: Theſe are not filled with Stones, 

but with Grenades, Crackers, and Corn Powder, and are well boypd 
with Iron Hoops, and ſtruck round with Steel Spikes. The Regſon of 
their being armed after this Manner, is to defend them from the At- 
tempts of certain Faol-þarfly Perſons; who might venture to cut them 
in pieces with Axes, before the Fire can have penetrated to the Powder 
contained in the Barrels; far the ſame Beaſan it is, chat they are * 
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ed upon Iron Axles, and that the Wheels have Iron Straiks and Spoaks 
of the ſame Metal. 

If theſe Artificial Barrels are not very large and heavy, they might 
ſerve in Sea-Fights, and be thrown into the Enemy's Ships, as well as 
Fire-Pots. 

You muſt take great Care in fixing the Fuzes, for that is the main 
Point; and without being particularly cautious in ordering this Article, 
you run the Hazard of ſeeing your Work prove abortive. 

In the two firſt of theſe Figures, the Letter A ſhews you a ſmall Bar- 
rel, and a Grenado or Bomb which are fixed in the Center of their re- 
ſpective Barrels, The reſt will be eaſily conceived by the Figures. 


CHAP VE 
Of Pyrotechnic Flambeaus or Torches. 


B Y Torches we underſtand nothing more than certain Brands of Arti- 

ficial Fire, which are thrown at Diſtances to fire the Enemy's 
vals, But to ſay the Truth, they are not much in Requeſt with us, 
and in ſhort, are grown quite out of Uſe. The Ancients practiſed 
them formerly with very good Succeſs, as we are told by Vitruvius. The 
Divine Cæſar having his Army about the Alps, commandtt| the adjacent 


| Towns to ſubmit themſelves, and yield him free Paſſage, &c. but there 


was a Caſtle near, which depending upon its natural Strength refuſed Obe- 
dience to the Summons : Upon which the Emperor commanded his Troops to 
advance towards it. This Caſtle was called Larignum, and before the 


Gate of it there was a Tower built of the beforementioned Wood, and 
compoſed of great Beams lying athwart each other (alternately) lite a Fu- 


neral Pile, which being pretty high, they might from thence repel the 


Jailants with + Spears and Stones. Cæſar being informed that they 14 no 


other Weapons of Defence but Spears, which were too heavy to be thrown 


far from the Walls ; be ordered little Faſcines or Fagots to be made, and 


thrown at the ſaid Tower, together with Brands or Torches, in order to ſet 
it on Fire. This was accordingly done, and whilſt the Heaps of Faſcines 


were in a Blaze, it ſeemed to every Body as if the Tower was really burned 


down to the Ground. But the Fire going out, and the Tower appearing 
whole and untouched, Cæſar was aſtoniſbed at it, and ordered his Army to 
advance up to it, and inſult it; upon which the Befieged being ſtruck with 
Dread, they ſurrendered; and being asked what Wood it was that had 
thus been able to withſtand the Rage of Fire; they pointed at ſome of the 
Trees, which are in great Plenty in theſe Parts. This Wood is called 

Larigna, from whence the Caſtle itſelf is called Larignum. | 


+ The Latin Word is Sudes, which were properly a kind of Sta ves. 


Silius 
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- Silius mentions theſe Torches in Pugn: C anen. 


Ullum nec defit teli genus, hi Sude pugnant, 
Hi Pinu flagrante cient ; hi 1 Pil. 


In Engliſh : 


© They deal all miffive Arms, fatal to Life; 
Theſe with the flaming Torch provoke the Strife, 
Thoſe with the Javelin's Weight, * 


0 Lucan alſo in his Pharſalia. 


i i Sagitte 
Inde Faces, & Saxa volant. 


In Engliſh : 
Thence Stones, thence Brands and Arrows fly. 
Vi gil alſo ſaith ſomewhere. 
Jamgue faces & \ſaxa volant, furor arma ninifirat 
In Engliſh : | 


And Brands and Stones in ratling Vallies fly ; 1 
And all the Ruſtic Arms that F ury can ſupply. Dryden. 


* = 


Lipfius alſo in Lib. V. of his Polidreoticun, tells us how che Ancients 
were uſed to prepare theſe Torches, in theſe Terms: The common Torches 


were thoſe which were made of Pi ne, Larch, and Fir: The ſmaller Sort of 
theſe they had for private Uſe in their Houſes ; but with the larger Sort 


they fought, ans threw them n hand at the r. 5 * orks to fet hem on 


Fire. 


All this is Old : But our celebrated Annaliſt Paulus Piafieim will 
furniſh us with an Example of a freſher Date; for ſpeaking of the Siege 


of Wielkoluki (a Town in Muſcovy) when it was inveſted and taken by 
Stephen King of Poland, he tells us; © That the aforeſaid Town being 


* ſurrounded by an Enceint compoſed of vaſt Bodies of Timber, upon 


© which Account, and for other Reaſons, it was found to be Proof a- 


« gainſt all Battery; and the King perceiving there was no Likelihood 


* of reducing the Place by any other Means than a Conflagration ; he 
had recourſe to Mines, which being ſprung, blew up a Rampart, and 
te ſet fire to the neighbouring Parts, which was extinguiſhed by the Di- 
« ligence of the Meſcovites beſieged ; but that ſame Evening they con- 


« veyed Brands or Torches made of Sulphur, to the other Side of the 


Town, which lying latent for ſeveral Hours, it was thought they 
« were extinguiſhed by the Dampneſs of the Ground: But a high Wind 


0 ariſing towards Midnight, they flamed out a- freſn, and in a very lit- 


« tle time the Conflagration became general, and the whole Place was 
laid in Aſhes; and above two Thirds of the Inhabitants were deſtroyed. 


. 
— 
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Of the Great Art of Awriuuery. Book V. 
This is what I had to fay of the Uſe and Effects of Artificial Tor- 
ches and Fire-brands, I have nothing now to do, but to inſtruct you in 
the Preparation of them by the Rules of our Art; in caſe the Exi- 
gence of Affairs ſhould make it neceſſary for you to put them in 
Practice. Take then of Sulphur 8 Parts; of Colophone 2 Parts; of 
Saltpeter 4 Parts; of Black Pitch 1 Part; of Wax half a Part, and of 
Turpentine 1 Part. Having mixed theſe Ingredients well together in a 
glazed Earthen Pot, or in any Braſs Veſſel, melt them over a Fire; and 
being fuſed, throw into them ſome Old Linnen well waſhed and dried, 
or elſe Tow ; but which ſoever of theſe you make choice of, you ſhall 
let it ſteep 1 in the above-ſaid Liquified Compoſition; and taking it out 
whilſt it is warm, you muſt wrap it about long Sticks and bind it upon 
them with Iron or Lattin Wyre; but before you do this, you muſt drive 
Nails into your Sticks, that the Stuff may have the faſter Hold upon 
them. Your Torches being thus prepared you may light them, carry 
them, and throw them, where you pleafe, and need not fear that 
either Wind or Rain will extinguiſh them; for on the contrary they 
will burn either upon or in Water with wonderful Rage to their utter 
Conſumption, and never can be ſuppreſſed by any other means than by 
being buried either in Sand or Aſhes, 


— 


0 0 f A P. VIIL 
Of FIRE-ARROWS or DARTS. 


HAT we here mean by Fire-Arrows and Darts where formerly 
called Malleoli, which ſome Authors confound with the Fagots 
My Totches, of which Number is Nonius Marcellus, who ſays : The 
M alleeli are little Bundles of Broom, which being danbed over, or dip- 
fed in Pitch and fired, are thrown upon the Roofs of Buildings. Feſtus is 
to the full as much miſtaken; fays he: Not only ſmall Mallet are cal- 
ted Malleoli; but thoſe ald which are contrived to ſet fire to Buil- 
dings, and are made after the Fafhion of the Firſt. But Herodianus ex- 
plains himſtf much better when he ſpeaks of the Form of the Mal- 
Lon; the by the way he confounds them a little with the Torches 
for he ſpeaks thus of them in Lib viii. where he gives an Ac- 
count of the Siege of Aix. But the Machines being advanced, they 
threw Terches at them, which were coated over with Pitch and Ro- 
n, with @ ſharp Point at the Ends of them; and which being lighted 
and thrown, fuck in the Machines, and eafily burn d them. But of all the 
Authors J ever peruſed, I never met with any, that gave a more perti- 
nent and rational Defcription of them, than Ammianus, who writes 
to this Effect. + The Malteolus, a kind of Arrow, is formed thus: It 
is an Atrow 1 made 2 Cane, which between the Cane or Reed, and the 


et. tt... Js. al 
— — — tr nn — — — 
-» 


1 1 Lib, XIII. 
Head 
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Head, or Point, is armed with an Iren ſeveral times daubled, and made 

« like o Woman's Difiaff Tle Belly of it 3s finely bollowed, and it it laid 
open or pierced in ſeveral Places, and the hollew Trunk of it being filled 
with Combuſtible Matter, and fired, and fret eaftly from a large Bow 
(for if it be violently dinnfſed, the Fire of it will be extinguiſbee) at will 


bura whatever it ſticti in; and if Water be thrown upon it, Wt only | 


to make it burn the fierter, nor is there any means of ſuppreſſing it. but by 
the Superinjection of Dat. The Parenthefis in this Quotation, in Which 
he gives us to underſtand that a violent Agitation or a ſwift Flight 
would put out the Fire of the Mallcolus, may give us an Idea, of how 
much ir ſtood in need of our Saltpeter, and Gun „ Whoſe Fire 
is Proof againſt all Attempts of Wind or violent Motion, and is (þ 
far from being impaired by either of them, that they only ſerve to ir- 
ritate it the more. Again; Vegetius ſpeaks of the Malleolus almoſt to 
the ſame Purpoſe, namely, The Malleoli are like Arrows, and oy 
they carry Fire with them, they burn whatever they flick in. Aim: a very 
Ancient Author calls them fimply Fire-Arrows or Darts, as may be 
learned from 1/aac Caſarbon's Tranſlation of him into Latin. where he 
renders them Sagittæ ignifere ; Igaiſerous or Fiery Dart. Wo 
This is what I had to ſay of the Fire-Arrows or Dares of FA An- 5 
cients: It now ſtands me upon to give you ſome Account of Ours, and | 
to teach you the Conſtruction and Preparation of them. You: have 
three Sorts of them in Figures 222, 223, and 224. The Conſtruction Fig. 2 
of che firſt of dem is thus, Make 1 fie Bag of Forte of che bignes,2, 8 
of a Gooſe's or Swan's Egg, (which may be either longiſh or 
ly Round, as we formerly ſpecified with Relation to Fire-Bulks) and 
fill it with a Compoſition made of 4 Ib of purified Saltprter; 1 th of Sub. 
| phur, 1 b of Meal Powder; Toſs of Camphire; and Ib 6 of Colophone. 
Or elſe: take 2 Ib of Saltpeter ; 2 ib of Powder ; 1 Ib of Super; thi 
of Colopbone, Or this Third Compoſition which is as good as either of 
the Two former (viz.) 8 ib of Salfpeter; 6 Ib of Powdtr and 4 th of 
Sulphur, Having filled your Bag, bote an Hole thro' the Body of it; 
through which you muſt run a common Arrow or Dart, in ſuch Man. 
ner that all the Head or Iron may projet out beyond it; then tight 
under it drive a Wooden Peg athwart the Subſtance of the Arrow, or 
elſe ſtop it with tvro or three Nails that it may be immoveable, and in 
no danger of ſlipping down to the Feathers during the Flight of the 
Arrow, or when the Head of the Arrow ſtrikes put at unn 
Object. 
This done; lace it as you fee in the Figure, and aſter che Manner | 


we formerly ſpecified in ſpeaking of Fire- Balli; and coat it over with 
Pitch mixed with a little Mea! Powder, and fire it by two ſmall. Vencs, 


near the Head of the Arrow, and ſhoot | ir where-ever n ed a 
nf,. : 
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Of the two other Darts; that which you ſee in Fig. 223 | has a Con- 
cave Spherical Head, which uſually incloſes a Hand Grenado or a Fire- 


Ball. In ſhort, the Third has a certain Box or Cartouch at the End of 


it, which is to be filled with one of thoſe Compofitions we have given 
you in the preceding Part of this Chapter. The curious Pyrobolift will 


find more of them in Brechtehius, Part II. Chap. III. In Ufanus, Trea- 


7fe III. Chap. XXIII. In Hanxelet, Page 162. In Jerome Ruſſel, Page 
48, * in ſeveral others who have amplified pretty prolixly 12 this 
He 

The Sequel of this Chapter ſhall illuſtrate the Uſe of Fire- Darts; ; 
which indeed are not greatly in Eſteem with us, and are, by ſome ſhal- 
low-witted Perſons, held to be but aukward Contrivances for convey- 
ing Fire into any Place; but perhaps they are diſliked, becauſe there 
has been no Opportunity of uſing them in our Modern Sieges. How- 
ever this be, we are informed by Ufanus (in Treat. III. of his Artillery, 


Chap. XXIII.) that the Spaniards found very ſucceſsful Service from 


them at the Sieges of res and Offend : But were I to trace up the Hi- 
ſtory of theſe Weapons a little more remotely, I might produce an in- 
finite Number of Examples to convince you that their Utility is admira- 

ble, and their Service by no means deſpicable. But not to ſwell out 
this Chapter with the copious Evidence I could introduce ; I ſhall con- 
tent myſelf with what Martin Cromer relates; who ſpeaking of the 


mighty Exploits of the Poles before the Town of Chornice, beſieged by 


King Cafmir in the Year 1466, N. S. writes thus: Not long after our 
People (meaning the Poles) ſhot Fire-Arrows into the Town under the Co- 
vert of the Night, by which Means one Quarter of the Town was reduced 
to Aſhes, and all their Wheat deſtroyed. Vou will find a thouſand Exam- 
ples of this Kind in other Authors. But if ever they can be uſed to 


any very great Purpoſe, it muſt certainly be in Sea-Fights, to ſet Fire 


to the Enemy's Sails and Rigging, and eſpecially when they are headed 


with a ſharp Iron, In truth, I believe there can be no Weapon more 


| pernicious upon ſuch Occaſions than theſe; for if they once ſtick in the 


Sails, Sc. it will be very difficult to pull them out again; ſo that they 
muſt burn on without Interruption ; and it would be impoſſible to ex- 


tinguiſh them without clewing up the Sails; during which I leave 


you to judge, whether or no an Enemy might not eaſily board, and | 


overpower a Ship's Company, which is under the confuſed Appre- 
henſions of ſeeing their Ship either burnt, or difabled; for (pray) 
what is any Veſſel (which does not go with Oars) when ſtripped of her 
Sails, and in the midſt of an Engagement, but a Bird without Wings, a 
Man without Hands or Feet, or a Body without a Soul? In fine, all 
theſe Arrows may be ſhot into beſieged Places without being fired; 
thereby to ſurprize the Inhabitants the more, when they ſhall ſee ſuch 
ſudden and unexpected Ruin falling upon them: But to do this artfully, 
you mult ſtick little pieces of lighted Sponge (ſuch as we taught you to 
prepare in Book II, * — into the Vents of your little Bags of 
| Com- 
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Compoſition, or into the Vents of the two others; the Uk, * nde 
of which will come to you by * pos, 


ne * P OY 


CHAP. x 


of FIRELANCES or PIKES 


O U R Fire-Lances are not unlike a Sort of long Javelins, which were 

anciently called Phalarice, and were uſually ſhot at the Enemy by 
Engines, or thrown by Hand. Hear what Vegetius ſays, concerning the 
firſt Way of projecting them: That if the Inhabitants dared not ſtir out, 
they the more outrageouſly defended themſelves with Malleoli and Phalaricæ, 
which they ſhot flaming from the Baliſta. We ſhall ſpeak of the ſecond 


Way of diſmiſſing them a little lower. Let us firſt ſee what we can ga- 
ther from Authors concerning the Form, Pr 


eparation and Effects of 
them. The above-quored Author, after having deſcribed the Malleolus, 
writes to this Purpoſe, + The Phalarica is @ kind of Spear, armed 
with a great Iron Head, between which and the Staff it is wrapp'd round 
with Rofin, Bitumen, and Tow ſteeped in Oil which is called Fiery; and 
being ſhot from the Baliſta, flicks in any Wooden Works, and frequently © 
ſets Fire to the Machina Turrita. Titus Livy tells us, that the Phala- 
rica was properly a Saguntine Weapon. + The Saguntine Phalarica was 
a Projectile Favelin with'a long Staff, being > with Fire (Tow and 
Pitch) and an Iron Head of three Foot in Length; that it might penetrate 
through any Armour, and pierce the Body, and that if it only fluck in the 
| Shield, and did not hurt the Body at all, it might create Fear. Lipfuus 
adds to this Paſſage in Livy : This is a terrible Weapon, both in the Blow 
it gives, and to look at; however, what was it but the Lightning that pre- 
ceded our Modern Thunder ? Salus alſo mentions the * Phala- 
rica from * ä | hs 


Armavit claujos, & ortis arcuit hoſtem, 
L.ibrari multa conſueta Phalarica dextra, 
 Horrendum viſu robur, celfiſque nie 
| Pyrenes trabs lecta jugis cui plurima Cuſpis, 
 Vix muris toleranda lues, ſed cetera pingui, 
Un#a pice, atque atro circumlita fulphure fumat, 
 Fulminis bac ritu ſummis e mænibus arcis 
Incita a tremula ſecat aera ä 


With a 15 LRY whirl'd by many Hands, 
The brave Befieg'd — es hoſtile > Bands, 1 
8 | —ä ä — — —— 


t Veger. Lib. IV. Cap, XVII. e rin 
| Krk N Back 
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Back from. their Gates, Jt was a mighty Oak, 
Strange to behold ; which for Defence they rook = 
From th' Pyrenæan Hills. This arm'd around, | 
With bearded Spikes of Steel , would ſcarce have found 
Obſtruction "hu firm Walls. The reft befmear'd 
Wich Sulphur, an@ with unctuous Pitch, appear'd 
Like a dire Thunder-bolt, and from the Walls 
Of their ſtrong Ramparts down it fwiftly falls, 
Cutting with Qyivering Flames the yielding Air. | Rof.. 


Lido in his Pharfoke, L VL. vert. 196, mentions the Phala- 
ride aſter = very Poetical Manner. | 
| The Majeſtic igt * follows of this frighefol Weapon, Book 


Nan jaculs neque enim jaculo vitam ille dedi Her. 
Sed magnum ftridens contorta Phalarica vert, 
Ful nis ata moda, quam nec duo taurea terga, 
Nec duplici ſquamma hrica fidelis & auro, 
Suftinuit ; collagſa ruunt immania membra: 

Dat tellus $3: & clypeum ſuperintonat ingens. 


In Engh/> thus: 


Not by the fecble Dare befell c op preſs d, 

A Dart were loſt within that roomy Breaſt. 
But by a Pha/aric', large, heavy, ſtrong ; 
Which roar d like Thunder as it white along. 


Not two Bull-hides th impetuous Force withhold; 
Nor Coat af double Male with Scales of Gold. 


Down ſunk the Monſter-Bulk and preſs d the Ground, 
His Arms, and clatt ring Shield on he vaſt Body ſound. Dryden. 


8 commenting upon this Paſſage in Virgil, gives us a particular 
Account of the Conſtruction and Form of this Weapon. It is a large 
Arrow turned in a Leath, with an Iron Head of a Cubit long, af the End 
of which is a kind of Ball laden with Lead: Tt is ſaid to have Fire added 


to it by means of T. ow fleeped i in Pitch; and being inflamed, deſtroys the 


Enemy by the Wound it gives, or the Fire it carries along with it. This 


Spear was thrown from Towers which were called Phalæ, from whente it 


was termed a Phalatican Arrow or Javelin, to di ifinguiſh it from the Mu- 


ral Arrows which were ſhot from Walls. 
Tacitus in many Places calls them Hofte Ardentes, or Fre Lances or 


Pikes; which Appellation of them we retain, by the common Conſent 


of all Pyrotechnicians and Pyroboliſts: Far the Iralians call them Dardi 
de Fuoco; the French, des Lances & Piguet 4 Feu; the Germans, Fewer 
Pichen ; the Flemings, Pyer-Spiffen, and in ſhort, we (the Poles) call 
them Ognifte Wieczeie 1 or Kopie. ws 
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E you would ſee the Faſhion of our Fire-Langes, pleaſe to caft your 


directed for the Fre- Arrows and Darts of the firft Kind: There is on- 
by this Difference between them, (vz.) That theſe are armed with a 
good Number of Ir Crackers prepared 


the contrary it is in RefpeRt of this, that the Phalarice exceeded our 


Lances; for we fhoukd find it a moſt Gifficule Matter to ſhoot them when | 
after our Way from our Artillery; as the Ancients were uſed 


to do from their Balis and Catagaite, ae by "TORI 
of the Authors above-quoted. ' 


Phalarica, and which we can project from our Cannon, Mortars, &c. 
With theſe Lanxces we commonly 
and in boarding of Ships: And indeed it is a terrible Weapon, 


Soldier who carries one of them is armed with as many PH as his 
Lance has Iron Crackers in it; and 


muſt be confidered that theſe Lance: 
Enemy with Powder and Ball, but alſo knock them down, and gore them 
with the Staff and Head: Add to all which, chat if the Effort be made, 


which . n i of the Adverſy 


C HAP. 1 5 


0 MILITARY FIRECASES 


1 Here give you only one Sort of the Milttary Fire-, which you 
ear Ps. 226; and which in 7 of Form is 

Rerreutive Caſe in Fig. 195. And for my | 
ſhould not apply our Recrearive Caſs to ilitary Uſes; by 0e 
them of their innocent and diverting We and in the Stead 
ſubſtiruting ſomething of deſtructive Effect, ( vi.) e 
Crackers, &e. as you may obferve in the Figure itſelf, where inſtead 


Paper Crackers, I have firmly fix d others of Iron. Theſe 2 4 
the Recreative Sort in another Reſpect, (viz.) That ble, 


as well as the Fre- Lanoes above · deſcribed. Upon che hols I ſhall 


only remind you, that all theſe Crackerrare to be ird wp. 0 debe 
themſelves directiy upon the Enemr. 


CONCLUSION, a Waben 


Here (Candid Reader) you have die firſt Eſey of my Artillery com- 
pleared ; which I have performed with all the Fro: and Accuracy the 
Weak- 


after the common Method; in 
which Neſpect they far exceed the Pholorice of the Ancients > Or on 


But on the other hand we have Fires that es rice A than the | 


arm our Men in Attacks and Stormy, 


if we 
rightly conſider the horrid Execution it does; for only imagine that a 


when he is thus armed, 


he muſt do as much Miſchief as ſeveral Muſquereers. Farthermare, it 
may not only annoy and gall the 


or the Attack carried on inthe Night, they will ſerve to give a Light Wy 


exaQly like the Fig. 236, 
,* canner Re why ws, 


Eye upon Fig. 229. As for the Conſtruction of them, its the fume T Fig. FY 
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Of the Great Art of ARTILIERY, Book V. 
Weakneſs of our Nature would permit. If you and other worthy Per- 
ſons can collect any thing uſeful from it; I ſhall never repent me of the 

Trouble and Expence I have been at, nor of the great Portion of my 
moſt valuable Time which has been taken up in the Proſecution of this 
Work: But very far to the contrary; if I could know, chat my Labour 
meets with a kind Acceptance from you, your Approbation wks ex- 
cite me to attempt ſomething of a more exalted Nature, and more wor- 
thy of you: All this is but the Prelude to what I meditate, if it be che 
Will of Heaven to ſecond my Deſign. I indeed muſt own, that I have 
omitted a great many T hings i in this little Work, as well in the Recres- 
, tive as Serious Part of it; but it was through a Contempt of them, and 
not ignorantly that I paſſed them over; or ſome of them I thought fir 
to lay aſide for another Opportunity, and for other Reaſons ; ro which I 
might add the Importunity of the Printer, who would never let me reſt. 
In ſum, if I have any where fallen into Error, or if I have not given all 
the requiſite Graces and Embelliſhments to ſome particular Subjects (in 
which I know myſelf to have been often wanting) I ask your Pardon for 
it. I am neither afraid nor aſhamed of Reprehenſion, if it be given in a 
Friendly Manner : But as for rancorous Critiques (the Spawn of Envy 
and IIl-Nature) I laugh at them, inſtead of railing. But whither am I 
running to? Would it not have been more prudent in me to have re- 
| ſtrained my Pen, and by my Silence to have preſerved the good Opinion 
my Friends had conceived of me; than to give into ſuch Flights, with 
Relation to an Affair in which many Arts and Sciences are concerned; a- 
midſt the Multiplicity of which, it is not impoſſible but 1 may have 
been bewildered, and at a Loſs; and conſequently have laid myſelf too 
open to the ungenerous Attacks of the Malevolent? Yet all this gives 
me no Trouble; for I hope, my real Friends will have it in their Power 
to ſuppreſs. the Calumny, and repel the unmanly Efforts of the 1gno- 
rant 'and Envious; with whom it were to no Purpoſe to contend, ex- 
cept I put inyſelf upon a Level with: them. In a Word, no overween- 
ing Fondneſs of my own Productions can ever blind me ſo effectually as 
do prevent me from being convinced of their Imperfections: I know and 
confeſs that I am but a Man, and conſequently ſubje& to err; and to 
fay the Truth, all Human Performances are very copiouſly interſperſed - 
with Folly, Raſhneſs, Superſtition, &c, and amongft them I am very 
wer ag that mine ſhould be ranked: To ſpeak. and conclude with 
1 7 0 the Beginning without 8 to the End Wien End; to the 
_ vo without Night; to the Workman without Hire; to the Crea: 
, For without Expence ; to Knowledge without Diſcipline; to 
the Friumpher without War; to Perpetuity without 
Moments; be aſcribed all Praiſe, Might, Ma- 
; 0 and Dominion, both now and for 85 


t Vermore. 
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Of the Great Art of ArTILLERY. Book V. 


Weakneſs of our Nature would permit. If you and other worthy Per- 
ſons can collect any thing uſeful from it; I ſhall never repent me of the 
Trouble and Expence I have been at, nor of the great Portion of my 
moſt valuable Time which has been taken up in the Proſecution of this 


Wark : But very far to the contrary ; if I could know, that my Labour 


meets with a kind Acceptance from you, your Approbation would ex- 
cite me to attempt ſomething of a more exalted Nature, and more wor- 
thy of you: All this is but the Prelude to what I meditate, if it be the 
Will of Heaven to ſecond my Deſign. I indeed muſt own, that I have 
omitted a great many Things i in this little Work, as well in the Recrea- 
tive as Serious Part of it; but it was through a Contempr of them, and 
not ignorantly that I paſſed them over; or ſome of them I thought fir 
to lay aſide for another Opportunity, and for other Reaſons ; to which I 
might add the Importunity of the Printer, who would never let me reſt. 
In ſum, if I have any where fallen into Error, or if I have not given all 
the requiſite Graces and Embelliſhments to ſome particular Subjects (in 


_ which I know myſelf to have been often wanting) I ask your Pardon for 


it. Iam neither afraid nor aſhamed of Reprehenſion, if it be given in a 
Friendly Manner : But as for rancorous Critiques (the Spawn of Envy 
and Ill-Nature) I laugh at them, inſtead of railing. But whither am I 
running to? Would it not have been more prudent in me to have re- 
ſtrained my Pen, and by my Silence to have preſerved the good Opinion 
my Friends had conceived of me; than to give into ſuch Flights, with 
Relation to an Affair in which many Arts and Sciences are concerned; a- 


midſt the Multiplicity of which, it is not impoſſible but 1 may have 


been bewildered, and at a Loſs; and conſequently have laid myſelf too 
open to the ungenerous Artacks of the Malevolent? Yet all this gives 
me no Trouble; for I hope, my real Friends will have it in their Power 


to ſuppreſs the Calumny, and repel the unmanly Efforts of the Igno- 


rant and Envious; with whom it were to no Purpoſe to contend, ex- 


cept I put myſelf upon a Level with them. In a Word, no overween- 
ing Fondneſs of my own Productions can ever blind me ſo effectually as 


to prevent me from being convinced of their Imperfections: I know and 


confeſs that I am but a Man, and conſequently ſubje& to err; and to 
fay the Truth, all Human Performances are very copiouſly interſperſed | 
with Folly, Raſhneſs, Superſtition, &c. and amongſt them I am very 


well contented that mine ſhould be ranked: To ſpeak and conclude with 
 Sratigery 8B 00.68 


To the Beginning without Beginning; to the End without End: to the 
Day without Night; to the Workman without Hire; to the Crea- 
_ For without Expence ; to Knowledge without Diſcipline ; to 
the Friumpher without War; to Perpetuity without 
Moments; be aſcribed all Praiſe, Might, Ma- 
7 My, and Dominion, both now and for 


evermore, 
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